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No. 8. — Catalogue of the Mammals of Massachusetts : with a
Critical Revision of the Species. By J. A. ALLEN.

True original design of the present catalogue was simply to contribute
a few data concerning the distribution of the Mammals of New England ;
but in order to explain certain views entertained by the writer in respect
to the character of a number of currently received species, many eritical
notes were gradually incorporated, until finally it was thouglht best to ex-
tend the paper so as also to embrace a systematic revision of the species.
The catalogue is based mainly on observations made by myself at
Springfield. In its faunal characteristics this locality does not differ
much from tlose parts of the State lying east of the Connecticut River
generally. A few species which oceur only in the western mountainous
portions have been inclnded on data afforded chiefly by the official re-
port on the Mammals of the State by the late Dr. Ebenezer Emmons,
but in part as the result of observations and inquiries of my own re-
cently made in that section. Respecting the marine species, I have
consulted Captain N. E. Atwood, of Provincetown, a gentleman well
known as a reliable observer, and whose forty years’ experience along
our coast has rendered him very familiar with our larger marine Ver-
tebrata. T have thus been able to add not a little to our knowledge of
some of those species least known, and the most difficult to observe, of
all our Mammalia. The great obligation I am under for his kind co-
operation is fully evident from the valuable notes he has furnished on
the Cetaceans. I am also greatly indebted to Professor I3. D. Cope, of
Philadelphia, to whom I transmitted the notes of Captain Atwood, for
kindly identifying the species.

Less attention seems to have been paid by our naturalists to the
Mammals of the State than to the Birds, or several of the other classes
of our animals. This may be owing to the greater ditficulty of observ-
ing and procuring the former, arising from either their scarcity or
reclusive habits.

The first general scientific notice of Massachusetts Mammalia seems
to have been a simply nominal catalogue by Dr. Edward Hitcheock,
published in his Report on the Geology, Mineralogy, Botany, and
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Zovlogy of the State (pp. 526, 527), in 1833,  Forty-five specics are
there given, including the two Seals and three Cetaceans. To a few only
are notes added respecting their relative abundance.  Dr. Emmons’s
first Report, under the Act of the Legislature of 1837 for a Natural
istory Survey of the State, was published in 1838, In 1810 a second
and final Report® was presented, containing the substance of the first,
and considerably increased by additions, These Reports contain de-
seriptions of all the land Mammalia then known to inhabit the State,
with interesting notes on their habits and distribution, but nothing on
the marine. The whole number of species given is forty-four, two of
which (dreicola hirsuta=— A. riparia, and A. albo-rufescens — A.
riparia, albino) were erroncously described as new.  Eliminating three
that have since been reduced to synonymes (Condylura macrovra,
Sciurus niger, Arvicola albo-rufescens) leaves forty-one as the number
of valid species embraced in this report. The animal now known as
Hesperomys leucopus Baird was described as Arvicola Emmonsii De
Kay. Ou the whole, however, the work is remarkable for its accu-
racy, and, compared with those of most recent writers, for the small
number of merely nominal species it contains.

The only other special treatise on our Mammals is an article by Mr.
E. A. Samuels, in the Ninth Annual Report of the State Board of
Agriculture,t in which thirty-nine species are described, exeluling two
merely nominal (a Blarina and Arvicola rufidorsum), mainly from
Massachusetts speeimens in the State Cabinet of Natural 1listory ;
it also contains notes on their habits, and several woodeuts of the
animalz,  Though not assuming to give all the species of the State,
Mr. Samuels includes five or six deseribed sinee the publication of
Dr. Emmon<s Report, but omits several of that author that are
not uncommon in certain seetions of the State, as well as all the
marine species.  In Audabon and Bachman’s ¢ Viviparous Quadru-
peds of North America” (three volumes, 8vo, 1846-1853) are
numecrons references to Massachusetts Mammals specimens of which
were frequently furnished these authors by our well-known ornithol-
ogist, Dr. T. M. Brewer, of Boston. Dut since the publication of
Dr. Emmons’s Report, no one, excepting perhaps Dr. Brewer and

* Report on the Quadrupeds of Massachusetts. By Enexezer Emons, M-D.

1840. 8vo. pp. 86. This is the edition cited in the following pages.
t Agr. of Mass., 1861, pp. 187 - 191.
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Mr. Samucls, has done more to inerease onr knowledge of their
history than Mr. J. W. P. Jenks, of Middleboro’. From this local-
ity Mr. Jenks has sent large collections of the smaller species to
the Smithsonian Institution, which have been carefully worked up by
Professor S. F. Baird in his invaluable Report on the Mammals of
North Ameriea,* and by Dr. I Allen in his recent excellent Mono-
graph of the North American Bats.f TIn the Journal and Proceedings
of the Boston Society of Natural Iistory, among the very few notices
of our Mammals, is an important paper by the Rev. John Bachman on
the Mole Shrews (genus Sealops), in which a new species (. Brewert)
is deseribed from specimens from this State contributed by Dr. Brewer.
In Professor Baird’s Report on North American Mammals two species
of Arvicola (A. Brewer? and A. rufidorsum) are also described as new,
solely from specimens from Massachusetts ; the first was collected by
Dr. Brewer on Muskeget Island.  (On these see remarks beyond.)
In Fcbroary, 1863, Professor A. E. Verrill mentions, in a valuable
contribution on the Shrews of New Ingland§ the first known occur-
rence of a Neosorex (N. palustris) in this State.

The more important publications on the Mammals of adjoining States,
which in this connection demand a passing notice, are the Rev. J. H.
Linsley’s ¢ Catalogue of the Mammalia of Comnecticut,”| Dr. J. E. De
Kay’s well-known Report on the Mammals of New York, and Profes-
sor Zadoc Thompson’s notes on those of Vermont. § Mr. Linsley’s list
numbers seventy-one species, embracing the marine and domesticated, and
nine that are merely nominal. Removing the latter, the eight domes-
tie, and two (% Areicola floridanus Ord” and « Phoca greenlandica ?
Mull.”) of doubtful reference, leaves fifty-two as the nomber of valid
indigenous and naturalized species (the latter being the three species of
Aus), ten of which are marine and the remaining forty terrestrial.
Two bats (Vespertilio subulatus Say and Scotophilus noctivagans = V.
noctivagans Cooper) and one shrew (Sorex platyrhinus) are given in

* Pacific Railroad Reports of Expl. and Surv., VIII, 1857,

t Monograph of the Bats of North America. By H. ALLEN, M. D. Smithsonian
Miscellaneous Collections, June, 1864.

{ Proc., Vol. I, p. 40, 1841; Journ., Vol. IV, p. 46, 1842,

§ Proc. Bost. Soc. N. IL, Vol. IX| 164.

Il Am. Journ. of Science and Arts, XLIII (Oct. 1842), pp. 345 - 354.

9 History of Vermont, Natural, Civil, and Statistical, etc. By ZADpoC THOMPSON.
8vo. DBurlington, 1842, and Appendix, 1853.
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addition to the land animals described in Professor Emmons’s Massa-
chusetts report, while two of Emmons's Cervide and the Wolverine are
very properly omitted.

Dr. De Kay’s Report, which appeared but a few months later than
Linsley’s Catalogue, gives seventy-cight species as cither actual or
former inhabitants of the State of New York, including, in addition to
the domestic and marine species of Linsley’s list, five fossil species.
No new ones are added, though several are described as such, and
several previously well known are separated from their supposed dis-
tinct European allies and receive new names.  Two species given by
Linsley for Connceticut (** Arvicole  floridanns Ord™ and “ Phoca
greenlandica? Mull.”) are rightly omitted, and others, including the
Opossum (Didelphys virginiana), added. This is a southern species
which has not yet, so far as I can learn, been detected east of the Hud-
son. Dedueting the nominal species and those of doubtful reference,
nine in number, and the cight domestic and five fossil, leaves fifty-six
as the number of living valid ones, forty-six being land and ten marine.
This is an exeess of four only, —two bats and two very small
species of shrew, — excluding the marine and the extra-limital Didel-
phys virginiana, over the number given by Dr. Emmons for Massa-
chusetts.

Professor Thompson's Natural Iistory of Vermout, published at
about the same time, contains forty-three valid species, with deserip-
tions of them drawn up mainly from Vermont specimens, and short
general acconnts of their habits. It embraces bnt one or two species
not given in Dr. Emmons’s report, one of which is the common Seal
(Phoca wvitulina). A single specimen of this is reported to have been
captured on the ice in Lake Champlain, and in the Appendix, pub-
lished in 1853, another similar instance is recorded.

The present catalogue embraces sixty-five species, giving for the first
time a probably nearly complete list of the marine, the Scals and
Cetaceans.  The latter are now supposed to number eighteen species.
Four land species (Scotophilus georgianus, Sealops Breweri, Neosorex
palustris, and Arvicoln pinetoron) are also added, that are not men-
tioned by either Dr. Emmons or Mr. Samuels, or by either of the extra-
limital authors mentioned above.

In DMassachusetts, as far as Mammals and Birds are eoncerned, por-
tions of two Faunw are represented,— the Canadian and the Alleghanian ;
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the former occupying a large part of Berkshire and most of the western
half of Franklin, Ilampshire, and Hampden Counties, or those portions
of the State having an elevation of and above fifteen lhundred feet
above the sea ; the latter the remaining and by far the larger portion.*

The recent or historic changes that have occarred in the Mammalian
Fauna of the State consist mainly in the decrease in numbers of the
larger species, amounting to a complete extirpation of a few of the
large Carnivora and Cervidwe (Lelis concolor, Mustele Pennantd,
Cervns canadensis, Alce malehis, Turandus rangifer), and the great
reduction, almost to extinction, of several others (Lynx canadensis,
Lynx rufus, Canis lupus, Ursus arctos, Cervus virginianus). None of
these species arc now anywhere common, though there is good reason
to believe that several of them were once so, while a few are known
to have been of very frequent occurrence. The smaller species, in-
¢luding most of the rodents, the bats, moles, and shrews, seem to be
fully as numerous as they ever were, while it is not improbable that
a few, especially the Areicole and other field mice, and perhaps the
woodchuck (Arctomys monax), are even increasing in numbers. The
three species of exotic or eastern origin are the now almost cosmo-
politan Mus decumanus, M. rattns, and M. musculus, which long sinece
became annoying pests, and constitute the only additions to our feral
Mammalia that have become fully naturalized.

Several of the species of this list are considered to be identical with
species of the Old World, although most late writers have separated as
specifically distinet all but one of our New England Mammals — the
Gulo lusrus — from their Old World relatives.  Only two or three
species of land Mammalia are now generally considered as common to
any portions of both the Eastern and Western hemispheres.f  Several

* The Canadian fauna,as represented in Massachusetts, may be characterized by the
present or former occurrence among Mammalia of the following species: Mustela Pen-
nantii, M. martes, Gulo luscus, Alce malchis, Tarandus rangifer, Cervus canadensis, Arvi-
cola Gapperi, and FErethizon dorsata. ‘The Alleghanian may be distinguished by the
absence of the preceding and the presence of Vulpes virginianus, Scalops aquaticus, S.
Brewert, Sciurus cinereus, Arvicolu pinetorum, and Lepus sylvaticus, which do not occur
in the Canadian fauna.

t The same is also true of the land birds, while u large proportion of those marine
species that are probably really common to both sides of the Atlantic are regarded as dis-
tinct. It should be observed, however, that the separations in both classes have been

made mainly by the same persons. On the other hand, the highest authorities in ento-
mology admit many species to be commeon throughout the northern hemisphere, par-
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others, partienlarly of the genera Areicole and Blarina, currently re-
ceived as valid, are here treated ag merely nominal.  While our reasons
therefor are given somewhat fully in their proper conncetion, a few
general remarks in further explanation secin called for hiere.

In the present greatly inereased state of our knowledge of American
mammals, not a few characters once very naturally considered of great
importance in a specific diagnosis are to be regarded as far from de-
cisive, they now being known to be dependent cither upon age, scason,
or locality, or to be mere individual variations. A ditference in size,
for instance, is at present well known in mammals, as well as in birds,
to almost universally accompuny ditferences in the latitude and elevation
of their respective habitats, the southern representatives of species widely
diffused being very appreeiably smaller than the northern.  The ditfer-
ence between the extremes amounts not nnfrequently to nearly one
fourth, and oceasionally even to one third, of the average size, so that,
considered apart from the connecting stazes afforded by representatives
fromn the intervening districts, they might well be regarded as belonging
to distinct species. It is also now well known that mammals vary
geographically in respect to color, though not yet fully to what extent,
and also in the character of the pelage. These latter facts have been
long recognized practically in respeet to the fur-bearing species, but it
appears equally true of most of the others.  Iixperienced trappers and
fur-dealers readily distinguish the Mink and Sable skins of the north
from those of the south, by the comparatively greater fineness, density.
and lengath of the fur of the northern animal ;* similar ditferences are
equally evident in the pelage of the Wolves, Foxces, Lynxes,and ares,
This ditference is similar to that observable between winter and summer
speeimens from the same loeality, the northern corresponding in the
character of the pelage to the winter and the southern to the snmmer
ones.  The resemblance is perhaps still more striking in regard to the
ticularly among the Hymenoptera, Neuroptera, and Coleoptera, and not a few are
regarded as primitively almost cosmopolitan.  The same is trne in regard to plants,
quite a large proportion of the species of the northern North American flora being con-
sidered identical with European and Asiutie. Ilence we naturally ingnire, Is there
really this diserepaney in the distribution of species in the different elasses of organize.l
beings. or is it only apparent through the biased opinions of one or the other of these
schools of observers?

* In the ease of the Miuks, those of the prairies are distingnished as readily from those
inhabiting the adjoining wooded districts, the former having coarser and browner fur,
the ditference being sutficient to materially affect their price in the market.
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clothing of the feet, species with the soles thickly furred in winter often
having them sparsely so in summer, northern individuals differing in
like manuer from southern. The variation in this respect increases
with the distance in latitude between the localities whence the speci-
mens compared are taken.

Besides these geographical or climatic variations, we have found by
a careful comparison of scores of specimens of the same species, collected
at the same locality, that there is a much greater range of variation
between individuals of the same species — the variation extending to
every part — than iz commonly conceded ; and also that differences de-
pending upon season,* as in the color, thickness, length, and general tex-
tare of the pelage, and others depending upon age * and sex, instead of
being always recognized by authors as such, have not unfrequently been
taken to indicate a constant specific diversity. From this cause there
has arisen, in numerous instances, an undue increase of so-called species.
Specimens have too often been described instead of species. It is not
surprising that these mistakes should have happened in the earlier days
of our science, when the material for study was scanty and diagnoses
were commonly drawn up from stuffed skins, the authors being in total
ignorance of the appearance of the animal in life ; when the extent of
individual variation had not been especially investicated, and it was un-
known that in animals possessing a wide distribution there were marked
variations accompanying wide differences in locality. But even now

* In spring, as is generally well known, mammals shed the long, thick coat worn in
winter; this is replaced by a much shorter, thinner, less soft, and generull‘y differently
colored pelage. In this there is a gradual change throughout the summer, and late in
fall it becomes either entirely replaced or effectually concealed by the growth of the
long winter coat.  The winter differs from the summer pelage not only in being longer
and thicker, but generally in the different character of the hair composing it, and in the
fulness of the soft under fur, as well as more or less in color. The shortness of the sum-
mer coat renders the ears of such animals as have these members very short, as the
different species of Arvicola, Sorex, Sciurus, &e., much more conspicnous at that season
than in winter, when in some of them they are nearly concealed. In young animals,
too, the first pelage differs much from the succeeding, being shorter, darker, and gen-
erally more or less crisp.  The general health of the animal, as no one need be told who
has attentively observed domestic animals, has a marked effect upon the character of
the coat, and on the time it is changed, as does also scantiness or abundance of food.

As previously stated in the text, species with the soles of the feet furred hiave them
less densely so in summer than in winter. It is perhaps needless to advert to the fact of
the existence of a temporary set of teeth in young animals, which gradually give place
to a permanent oue differing from the first in number and character.
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but few mammalogists have come to recognize these variations as man-
ifestations of general laws, and we are consequently scarcely surprised
at the glaring inconsistencies into which even our best authorities are
frequently betrayed, they at times assigning to these several variations
their true character, and again, in apparently equally elear cases, eon-
sidering them as indications of specitic diversity. It thus happens that
species are still not unfrequently based solely on differences that are but
individual peeuliarities, from these differences being first detected in eom-
paring specimens from widely separated districts, whereas they are not
different from variations presented by occasional specimens of the same
speeies at any given locality. Oftener still, perhaps, species are founded
on slight geographieal variations, either solely or in connection with ex-
ceptional individual peculiaritics, or on differences depending upon age.
A remarkable instance of this latter kind seems to have occurred in
our Sorecide, and especially in Blarina, where no less than eight at
present currently reeeived species are appareatly based on one. Imper-
fectly understood sexual variations, associated with other differences, in
some cases render the complieation still greater. This occurs in the
BMustelide, where the female is found to be very much smaller than the
male in almost or quite all species when the sexual differences are well
known. In the weasels the large amount of this difference seems to
have thus far generally escaped notice, especially by American writers.
As wide a range of variation, aside from the sexual, obtains in these as
in their near allies, the mink and the marten. In this group, ditfer-
ences in size and in the relative length of the tail as compared with the
body — the latter an extremely variable element—have been taken
as important speeifie distinetions, and on these grounds alone some five
speeies (so called) appear to have been based on two.

In respeet to the differenees that have been claimed to separate spe-
cifically the OId and the New World representatives of those species
we in this paper consider identieal, only those of very slight importance
have as yet been adduced ; they are only such as might be anticipated
to oceur when, as has repeatedly happened, the comparisons have been
made between only a few speeimens known to have been collected at
localities widely differing in latitude, and hence in climatic conditions,
and at different scasons of the year.  More frequently, however, the
exact origin and history of the specimens compared appears to have

been wholly unknown. In no case are the differences greater, but
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generally less, than those presented by specimens from different local-
ities on the same continent, where the species is admitted to be the
same ; sometimes not greater than is seen at the same locality.  From
similar unsatisfactory comparisons, and undoubtedly in part from theorices
of distribution, representatives from distant points in the United States
of species ranging from the Atlantic to the Pacific have been described
as distinct species.  Not till large series of specimens from hundreds of
loealities have been carefully compared can all these disputed points be
properly settled. through the tolerably exact determination of the in-
fluence of *locality on the individnal 75 and we believe that no work
more important than this can at preszent be done,

In this conneetion I can hardly avoid a word or two in reference to
the spirit which evidently incites many zotlogists in their researchés.
I refer, of course, to that cagerness for deseribing * new species” =0
patent in all their publications, — an influence highly derogatory to the

advancement of scientitic knowledge. It tends to divert attention from

such a eritical study of those species living in the naturalist’s immediate
vicinity as will alone acquaint him with the amount of variation a
specics may be expected to present.  Ounly by such a preparation can
one be prepared to estimate properly the character and value of differ-
ences presented by specimens from remote districts, of which only a
limited number of prepared examples can be examined.  Almost ull
writers on the different classes of Vertebrata have fallen in a greater or
less degree into the fault of describing species as new from either im-
proper or insufficient material, or of founding them on characters that a
critical study of numerous fresh specimens of a few well-known species
would have shown were of very slight, and often of even no value as
specitic distinetions.  The inquiry with many naturalists respecting
doubtful specimens scems rarcly to be whether they may not be re-
ferred to some already known species, and the points of resemblance to
their nearest known ally accordingly carcfully weighed azainst the differ-
ences, but rather are not they sufficiently ditferent to warrant a descrip-

tion of them as new species?  This greediness for species nova renders it

* In respect to Dirds, I have already called attention (Memoirs Bos. Soe. Nat. Hist,
Vol. I, p. 512) to the importance of collecting and comyaring a very large number ot

speciinens from the same locality, to learn the extent of the variation a species may
present at the same point: it is no less esseutial in Mammals, where seasonal variations

and those depending upon age are not always so evudent.
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ditlicalt to eradicate from our systems those even but doubtfully admitted
when once they have been proposed by authors high in authority,
such species being ultimately aceepted without having ever been scien-
titically established.  Authors afflicted with this mania rarely reject any
species of their contemporaries, but they virtnally indorse the doubt-
ful ones by adding others of their own based on similar characters. The
great proportion of merely nominal species hence annually added to
our lists 1s a detriment to scicnee deeply to be regretted.

Perhaps the strictures contained in this article will by some be
deemed too severe; they are nevertheless made, not only reluetantly
and i all cases without the slightest personal feelings, but from a con-
viction of their neeces:ity, and with the sole object of advancing the
truth.  Gladly would I have left to others the unpleasant task.

While much of the material forming the basis of this list has been,
as previonsly stated, that of my own collecting at Springfield, I am
deeply indebted to the Museum of Comparative Zodlogy for additional
data, and especially for a large amount of invaluable material for the
revision of the species® Tt hasalso afforded me the opportunity of com-
paring American with Turopean speeimens of the species of Mustelidee
and Cunidee, aud of examining specimens of most of the Mammals of
North America. The very complete collection of Massachusefts mam-
mals in the Springficld Museum of Natural istory, mainly collected
and prepared by Mr. C. W. Bennett, emb racing as it does several
unique specimens, has likewise been freely conzulted, and with much
profit. I have already referred to my indebtedness to Captain N. E.
Atwood, of Provincetown, for notes on the Cetacea, and to Professzor E.
D. Cope for the identification of the species.

The names used in Dr. Emmons’s Report ave generally added as
synonymes'when different from those now adopted. A tabular compar-
ison of the species given by Dr. Emmons from this State, by Dr. De
Kay from New York, and by Mr. J. . Linsley from Conneeticut is
made with those of the present list, in order to indicate their synonymy.
Tn general only such synonymes are given, always from original exanii-

nation, as are necessary to render clear the views of the writer on the

* Rrobably no other Natural Jlistory Musenm ia the world affords facilities for the
investieation of the individual variation of speeies equal to those presented by the im-
mense eolleetions of New England, and especially Massachusetts, Vertebrata contained in
thiis Tustitution, brought together by the Director in great part for this e<pecial purpose.
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points in question. The thorough and exhaustive manner in which
this part of the subject has already been treated by Professor Baird
and Dr. Allen has rendered anything further than this unnecessary.

FELIDZ.

1. Lynx canadensis Rar. Caxapa Lynx. Ruare, and generally
occurring only in the more thinly settled and mountainous parts of the
State. A very large one was killed in November, 1866, in the town
of Ware. Reports of their capture in the towns of western Hampden,
Iampshire, and Franklin Counties, as well as in Berkshire, are not
very infrequent.

2. Lynx rufus Rar. DBay Lyxx.  Apparently rather inore com-
mon than the preceding species, but, like this, it is generally confined
to the more wooded and mountainous districts. Oue was taken at
Ipswich a short tinme since, and they seem to oceur at intervals in all
sections of the State.

The Lelis concolor Linn. (Panther) has probably been for some time
extinet in Massuchusetts, though undoubtedly once occurring here,
There is a stuffed specimen in Springlield said to have been killed a
year or two since in the Adirondack Mountains of New York. A few
months sinee the writer saw another that was captured on Pine Iiill, in
Weathersfield, Vermont, January 51, 1867, This specimen is said to
have measured seven feet from the tip of the nose to the tip of the tail,
to have stood two feet nine inches high, and to have weighed one hun-
dred twenty-two and a half pounds. Tt had lived for some time pre-
viously on Ascutney Mountain, a few miles from where it was captured.
Very good photographs of this rare animal, taken from this specimen
before it was skinned, can be obtained of Mr. J. D. Powers, of Spring-
ficld, Vermont.

Professor Thompson states, in his Natural Iistory of Vermont (p.
37), that for some time after the settlement of that State had com-
menced the Panther was so common there as to be considered dancer-
ous to travellers unless they were well armed. In his Appendix (p.
12) he states that the last one he had known to be killed in that State,
and alzo the only one for many years, was captured in DBennington, in

February, 1850.
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CANIDA,

3. Canis lupus Liny. (. occidentalis var. griseo-albus Baird.)
Gray Worr. Occasional in the sparsely populated districts of the west-
ern comnties.  Like the species of Felide, it has been nearly extirpated.

Authorities have differed greatly in their views respecting the identity of
the American and European wolves; some, forming the majority, and
among them apparently those whosc opportunities for judging have been
most favorable, have considered them the same, while others, and among
them many who seemi to have but casually examined the subject, have re-
garded them as distinet.  Not only so, but — omitting certain varieties baserl
on color and comnionly received as merely nominal, though repeatedly
raised to the rank of species — spectinens from the middle and western por-
tions of the continent have heen deseribed as specifically distinet, both
from the Old World wolves and those of the castern side of the continent.*
Dr. Richardson, than whom probably no one has had better opportunities
for studying American wolves, after pointing out some trivial differences in
physiognomy and in the character of the pelage between the wolves of
Arctic Ainerica and the Pyrenecs, observes : © Notwithstanding the above
enumeration of the peculiaritics of the American wolf, T do not mean to
assert that the differences existing between it and its Kuropean congener
are sufliciently permanent to constitute them, in the eye of the naturalist,
distinet species,  The same kind of differences may be traced between the
foxes and native races of the domestic dog of the New World and those of
the Old; the former possessing finer, denser, and longer fur, and broader
feet, well calculated for running on the snow.t  These remarks have been
elicited by a comparison of live specimens of American and Pyrencan
wolves; but T have not had an opportunity of ascertaining whether the
Lapland and Siberian wolves, mhabiting a similar climate with the Ameri-
-an ones, have similar peculiarities of form, or whether they differ in physi-
ognomy from the wolf of the south of Fnrope.”
sideved it “unadvisable to designate the northern wolf” of America by a

For this reason he con-

distinet specifie appellation 5 * the word occidentalis™ (Canis lupus ocei-
dentalis), he further observes, * which 1 ave aflixed to the Linnwan name
of Canis lupus, is to be considered as merely marking the geographical po-
sition of the peculiar race of wolf which forms the subject of this article.”
Audubon and Bachman, the former having been long familiar with the
Anerican wolf in all its different varieties, unhesitatingly pronounced, after
* As Coaudilus Say, O vardabilis Maximilian, C. gigas Townsend, &e.
T The comparisons in this case, it should be remembered, are between specimens from
Denlities possessing widely differing climates.
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careful and extended eomparizons of specimens from the two eontinents,
the common wolves of the Old World and the New to be, in their opinion,
identical. But Dr. De Kay, giving but two lines to a consideration of the
subjeet, very summarily separates the American wolf from its Old World
congener under the name of Lupus occidentalis. Professor Baird, after
admitting the weight of authority to be in favor of the supposition of their
specific identity, considers them distinct, and adopts the name of “ Canis
occidentalis” for the American speeies. In referring to the different
varicties of the North American wolf this author says: “ For the present I
prefer to consider all as one species, and to assume this with good reason
as distinet from some at least of the European wolves, if that continent pos-
sesses more than one.” Although previously admitting the unsatisfactory
character of his materials,* such a conclusion is but in accordance with his
usual apparent predilection for considering Ameriean animals as distinct
from their intimate affines of the Eastern continent, sometimes even where
the weight of authority is by far in favor of their identity, and his own ma-
terials for an original examination of the subject are either entirely wanting
or too scanty to be of much account.t

In his article on the Wolf (p. 108) Baird gives us, however, a most interest-
ing and very valuable table of measurements of twenty-six skulls, chiefly
from the Platte River, but which ineludes others from Sweden and Russia,
as well as such remote points in North America as New York, Oregon,
Texas, and Mexico.  Aside from the markedly smaller size of those from the
southern localities, the specimens do not appear to differ more than the
same number might from either of the loealities mentioned. The table
shows variations in the proportion of breadth to length in the muzzle and
in the whole skull, and in its relative breadth at similar points; but a care-
ful examination of all the measurements given shows that these differences
are inconstant, specimens from near the same locality differing as much or
more than those from distant points. Neither are the differences greater
nor different in kind from those New England specimens of the common
fox (Vulpus fulvus), the woodchuek (Arctomys monaz), the northern hare
Lupus Americanus), or the gray rabbit (L. sylvaticus), present, and which
in some of these speeies are sometimes exceeded.

* “In the lack of perfect specimens of the North American wolf, 1 find it very difficult
to throw any light upon the long-vexed questions of our species, all before me heing mn-
tilated in some way, and not allowing a satisfactory comparison with each other and
with descriptions.” — N. Am., Mam., p. 105. After stating his conclusions in regard to
the matter, however, he in a later paragraph mentions the receipt of additional speci-
mens from the Yellowstone River.

1 But one species, the Guly luscus, is admitted in the Report on North American Mamn-
mals, as specifically identical with any species of the Old World. In this case a strong
probability, in his estimation, of distinctness is hinted at.
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The variations, partienlarly in point of color, presented by the species un-
der consideration do not appear restricted to its Americin representatives,
in the north of the Old World, the wolves, aceording to authors, varying from
the white ones of Lapland and Siberia to the gray, pied, dusky, and even
black ones of the more southern States; and here also the differences in
color have been considered as indicating different species. In North America,
where the wolf is quite fully known, the differences between the large white,
or nearly white, races of the extreme north of the continent and the smaller
dusky and rufous races of the south, in size, color, in the character of the
pelage, and perbaps in other points, are so great that, without the inter-
mediate links through which these widely differing extremes almost insen-
sibly pass into each other, through individuals inhabiting the intervening
districts, these extremes might be considered as well-marked species. At
the far north, and ¢ particularly in distriets nearly destitute of wood,” says
Dr. Richardson, ¢ wolves totally white are not uncommon,” while grayish
white is the prevailing color. The gray oceupy, in general, the northern
and elevated parts of the continent, including the elevated and more north-
ern sections of the United States, and pass into the white and lighter gray
wolves occupying the region farther mnorth, and into the darker colored
ones existing at the south. Southwards the color inereases, tending more
and more towards black and red, till in Florida # and the Gult States
dusky and black wolves predominate, and in Texas red or rufous.  Yet in
no portion of the continent is the color of the wolves at all uniform, the
same packs generally presenting a great variety in this respect, even those
of the same litter often widely differing.  Dr. Richardson mentions, under
lis “variety sticte,” that of five young wolves,  leaping and tumbling over
each other, with all the playfulness of puppies of the domestic dog,” which
he thonght were probably of one litter, one was * pied, another entirely
In speaking of the

»

black, and the rest showed the common gray colors.
black American wolf, whieh forms his variety ater,” he says the Indians
do not consider them to be even a distinet race, but report that one or
more black whelps are occasionally found in a litter of a gray wolf.  Aundu-
bon and Bachman, in referring to the red wolf of Texas (¢ Canis lupus
Linn. var. rufus” of these authors), state that this variety is by no meaus
the only one found there, * where wolves black, white, and gray are to be
met with from time to time. We do not think, however,” say they, ¢ that
this red wolf is an inhabitant of the more northerly prairies, or even of the
lower Mississippi bottoms, and have therefore called him the Red Texan

* « The varieties, with more or less of black, continue to increase as we proceed far-

ther to the south, and in Florida the prevailing color of the wolves is b'ack.” — AtUp. &
Baci., Quad. of N. Am., Vol. II, p. 130. These observations of Audubon my own
inquiries made during a recent journey in this State tend to confirin.
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Wolf.”  Ou the Missouri we find, according to Lewis and Clark, that the
wolves are chiefly yellow, as also, according to Professor Baird, on the Platte
and Yellowstone (N. Am. Mam., p. 110), where they appear to gradunally

merge into the gray and white ones of the north.  These latter evidently
form the so-called varying wolt (C. variabidis) of Prinee Maximilian#
some of whieh, he says, are entirely white, others vellowish white, some
more mixed with gray, and others still entirely gray, in the same pack.
The black wolf noted by Say on the Missouri, and which he deseribes
as (. nubilus, like the gray and white ones, scems to occur every-
where, but apparently muneh more abundantly at the south, thus cor-
responding in its distribntion, as in general character, with the black
variety of Southern Europe, described by Linnwns, and afterwards by
Cuvier, as Cunis lycaon.  This name was also applicd by Dr. Iarlan to
the American black wolf. The red, or rufous, seems likewise southern, oc-
curring in great abundance in Texas, and thence northward through the
middle yeaion of the continent, passina gradually through paler rufous and
yellowish to the prevalent gray and grayish-white wolves of the north.
Though perhaps our data arc at present too few to warrant positive con-
clusions on the subject, the facts appear to point rather strongly to a local-
ization of these different colors; it is nevertheless true that, as already
stated, the wolves present at every loeality a wide range of variation, and
that neither variety of color is entirely restricted to any particular region.
The gray is apparently the most widely diffused, ocenrring in greater or
less numbers almost everywhere.t  We find, however, that authors have
considered these color differences as indicating not only permanent va-
ricties, worthy of distinctive names, bnt even species, as is shown by
a glance at the subjoined table of synonymes of the American animal.
Not a few, including Audubon, Bachman, Dr. Richardson, and others, have
been so inconsistent as to name and characterize as “ varieties ” what they
at the same time admit to be either positively or probably only individual
variations. ocenrring sometimes in the same litter with the eommon form. *

* Reise in das innere Nord-Amerika, Vol. 11, 1841, p. 95. Ib., Archiv fiir Natur-
geschichte, Vol. XXVII, 1861, p. 247.

i Dr. Coues observes, in a series of interesting papers on the “ Quadrupeds of Ari-
zona,” in the American Naturalist (Vol. I, p. 288), that all the wolves seen by himn
in Arizona were of the grizzly or grayizh-white variety, which in winter, at a distaunce,
appear almost white.

I Dr. Richardson, after saying *¢ these variations of color, however, not being attended
with any differences of form, nor peculiarities of habit, I deem them to be no more char-
acteristics of proper species, or eren permanent varieties, than color would be in the do-
mestic dog,” proceeds at once to formally name and describe five * varieties,” as though
they were tangible, permanent forms, — so great apparently i< the fascination to some
minds of bestowing namzs, to be followed by their own as anthority, in Natural History.



158 BULLETIN OF THE

In some previous citations of the synonymes of this species, I find that
Dr. Richardson has on several oecasions been incorrectly quoted, first by
De Kay and afterwards by Baird; his name, Canis lupus, occidentalis,
having been rendered by them “ Clanis (Lupus) occidentalis,” thus incor-
reetly conveying the impression that he regarded the wolf of North
America as distinct from the European, and as also having placed it in
a sub-genus (Lupus) of Clanis.  Dr. Richardson, however, expressly states
that he did not regard them as distinct, and did not wish to further bur-
den the science by imposing a new name to indicate what at most he
thought might be but a geographical race.

Canis lupus.

Cunis lupus Linx.zvs, Syst. Nat., I, 1767, 58.
* mexicanus I, 60.

v ¢ Siaw, Gen. Zodl., I, 1800, 296.

e o DEesdoresT, Mam , I, 1820, 199.

- o Fiscner, Syn., 1829, 183.

“ “ BERLANDIER, Proc. Acad. Nat. Sc. Phil., V, 1851, 157.

“  lupus, albus SABINE, Franklin’s Journ, 652.
“ lupus, griseus IB., 654.
“ lupus, occidentalis Ricrarpsox, Faun. Bor. Amer., I, 1829, 60.

n “ “ rar. A, griseus, Ib., 66.
“ “ [ “ B, albus, 1b., 68.

« “ “ “ G, sticte, Ib., 68.

“ « “ “ D, nubilus, Ib., 69.
“« “ a ‘K, ater, Ib,, 70.

“  lupus HHarvax, Faun. Amer., 1825, 84,

* lupus, var. aterr Aupunox and Bacumax, Quad. N. Am., II, 1851, 126, pl. 67.
t B “ albus In., 156, pl. 72.

H ‘ “ rufus Is., 240, pl. 82.

- “  Ematoxs, Quad. Mass., 1838, 26; Ib., 1840, 28.

“ qubilus SAY, Long's Exped. R. Mts., I, 1823, 168.

e ¢ IIarvax, Faun. Amer., 84.

% lycaon 1s., 126.

“ yariabilis MaximiLiaN, Reise in das innere Nord Amer., II, 1841, 95.
“ o Ii., Arch. Naturgesch., XXVII, 1861, 247.

“  gigas TowssesD, Journ. Acad. Nat. Sc. Phil. (2d series), I, 1850, 75.
% occidentalis, var. grisco-albus Bamep, N. Am. Mam., 1857, 104, pl. 31.

“ “ “ nubilus In., 111,

“ o % mexicanus In., 113.
“ “ “ ater In., 113.

“ 4 “ rufus Is., 113.

Lupus occidentalis De Kay, Nat. Hist. N. Y. 1, i, 1842, 42, pl. 26, fig. 2.

4. Vulpes vulgaris. (1. fulrus Rici., and of most modern
authors.)  Rup I'ox. More or less common throughout the State.
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The varietics called ¢ Silver Fox,” ¢ Black Fox,” and CI’OSS Fox,”
el b )
are taken at IOIIU(’ intervals.

These so-called varieties, to which have been given such distinetive
names as Canis decussatus, C. argentatus, C. fulvus var. decussatus, ete.,
ete., and which some authors have regarded as species and the majority
as permanent ¢ varieties,” are but different degrees of melanism of
the common red fox, as they sometimes all oceur in the same litter of
young.* They appear exactly parallel to the dusky and black varieties
of marmots, which are usually considered as only variations of this char-
acter. The dusky of the preeeding species (C. lupus Linn.) and the
black form of several species of Sciurus are probably but the result of the
same tendeney more highly developed. Foxes in other countries, and
particularly the European, arc well known to present corresponding dusky
and black variations, which have likewise been described as permanent
varieties, and even as species.

Respeeting the identity of the red fox of North America with that of
Furope there is a diversity of opinion. Most of the old authors consid-
ered them speeifically the same, while later they were almost as generally
recarded as distinct. Recently their identity has becn maintained by
several hizh authoritics in Europe, among whom are Giebel, Wagner,
and Maximilian, and not without a fair show of reason. Professor
Baird observes, that careful comparisons of the two show ©appre-
ciable differences, although the resemblanee is very elose in external ap-
pearances, and scarcely to be expressed except comparatively.”t The

* Audubon and Bachman, in their account of the Cross Fox (“ Vulpes fulvus Desm.,
var. decussatus Pennant ). in Quadrupeds of North America (Vol. I, pp. 52, 53), inci-
dentally relate the following: * In the spring we induced one of our servants to dig for
the young foxes that had been seen at the burrow which was known to be freqncntcd by
the Cross Fox. With an immense deal of labor and fatigue the young were dug out
from the side of a hill; there were seven. Unfortunately, we were obliged to leave
home, and did not return until after they had been given away and were distributed about
the neighborhood. Three were said tohave been black, the vest were red.  The blackest of
the young whelps was retained for us, and we frequently saw, at the house of a neighbor,
another of the litter that was red, and differed in no respect from the common Red Tox.
‘The older our little pet became the less it grew like the Black, and more like the Cross
Fox. It was,very much to onr regret, killed by a dog when about six months old, and,
as far as we can now recollect, was nearly of the same color as the specimen figured in
our work.”

In the following autumn the female was killed: “It was nearly jet black, with the tip of
the tail white. This was the female that produced the young we have just spoken of;
and as some of them, as we have already said, were Cross Foxes and others Red Foxes,
this has settled the question in our minds that both the Cross Fox and Black Fox are
mere varieties of the Red.”

t Mamm. of N. Am., p. 126.
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differences in the color and texture of the fur, to which he and others
have called attention, scems the most tangible difference, though not one
of high value. Several specimens from different parts of Europe, in the
Museum of Comparative Zoology, show that some of the other differences
specified by Professor Baird, particularly that of the form of the tail and
the greater length of its hairs in the American animal, are far from con-
stant, there being no such differences in this respeet between them and
others from the United States, as has been claimed.  One of the Luropean
has the tail remarkably full, the longer hairs being fully an inch longer,
instead of an inch shorter, as according to authors they should be, than
average Ameriean specimens.  Prince Maximilian has also observed that
this distinetion in regard to the form of the tail is incoustant and invalid.*
While, as Professor Baird remarks, European specimens can be readily sep-
arated from Ainerican, as in the case of most species commonly admitted as
identical on the two continents, it does not follow necessarily that they are
specifically distinet, sinee in very many species of animals specimens from not
very remote localities can be similarly distinguished, where naturalists never
question their identity.  The very exaet agreement in the southward dis-
tribution of the red fox in the Old World and in the New, — their south-
ern limitation on both continents, as nearly as ean be judged, coinciding
with the same isotherni,—and the occeurrence of the same varieties, as
“eross,” “ black,” and “silver,” and in about the same relative proportion
of individuals, if indicating anything, secms to point to their identity.  In
considering this subjeet it is necessary to take into account the remark-
able tendency to variation presented by other members of this family
in a state of nature, and the readiness with whieh widely distinet breeds are
developed under domestication in the common dog.  The Furopean speci-
mens to which we have referred differ considerably amnong themselves, these
differences being in some cases greater than between some of them and the
average type of the American animal. 1 hence do not hesitate to consider
the North American red fox as identical with the common red fox of
Turope, the average amount of difference being not greater than might

be anticipated in specimens from so distant localities.

5. Wulpes virginianus Dr Kav. Gray Fox. Though es-
sentially sonthern, this species is said by De Kay to be rather com-
mon in the southern counties of New York, and particularly on Long
Island ; t Audubon and Bachman give it as not uneommon m the
vicinity of Albany, N. Y., but as scarce in New England, and state

* Arch. fiir Naturgeseh., XXVII, Theil 1, p. 259.
t Zoil. of New York, Vol. I, p. 46.
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that they had not heard of it to the north of the State of Maine.*  Dr.

Cmmons gives it as ¢ rare in Massachusetts.” ¥ Mr. C. W. Bennett in-
forms me that he knew of the capture of two specimens in Leominster
a few winters since. 'The skins of this species frequently seen in our
fur stores come, so far as I have learned, altogether from Lastern
Virginia and the Southern Atlantic States.

MUSTELIDZA.

6. Mustela Pennantii Erxc. (A canadensis, Emmons Rep. ;
Martest Pennantii Gray.) Fisuer. Probably still of rare occur-
rence in the Hoosae ranges. In 1840 Dr. Emmons wrote: “It is
occasionally found in the vicinity of Williamstown, particularly in that
range of mountains which extends northeast through Stamford, Ver-

nmont.” §

This species seems to be the only one of the old Linnzan genus Mustcla
(Martine of recent authors) peculiar to the northern parts of North Ameri-
ca, with no very near ally in the corresponding portion of the Old World.

7. Mustela martes Lixx.  (Martes americana Gray 5 © Mustelo
americana Turton” of recent American authors ; A zibellina Brandt.)
Pixe Martex.  Sapue.  Occasional in the mountains of Berkshire
County. 'Thirty years since Dr. Emmons mentioned it as not infre-
(uent there, but as most common * where pine forests abound. Tt is,
however,” he says, “often found in beech woods, where it is sure of a more
ready supply of food. Its nocturnal habits, and native shyness, effec-
tnally sereen it from observation, even in distriets where it abounds.” ||

The variations presented by the sables and martens, at single localities as

* Quad., Vol. I, p. 172. 1 Rep.,p. 31.

¥ Each of the three generally recognized genera of the sub-family Martine (‘ tribe
Mustelina ™ of Gray)— JMusteln embracing the sables and martens; Putorius, the
minks, weasels, and ermines, and Gulo, the wolverine — has been recently subdivided,
the sections being ranked by some as sub-genera, and by Dr. J. E. Gray as genera. In
his Rlevision of the Genera and Species of Mustelide (Proc. London Zoil. Soc.,
1865, pp. 100- 154), he restricts Mustela to the weasels and ermines, and Putorius to the
polecat, while the sables and martens he places under Martes, and the minks under
Vison; the distinctions, based on differences either in the dentition, form of the skull
or color, are, however, very slight.

4 Rep., p. 39. Il Rep., p. 41.

21
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well as in different districts, have been very perplexing, and have given
rise to a considerable number of supposed species and a very great
number of “varieties,” the alleged distinetions between which are (uite
uncertain and inconstant.  Some of these variations are doubtless refer-
able to seasonal changes,* and not a few others to individual peculiarities.
Dr. Gray admits six species as inhabitants of the North OIld World t
several of which he divides into three to five varieties each. To a
few of them only, however, does he assign separate geographical districts ;
in general they vary in sach a way as to render the forms recognized by
Lim as species quite intangible, the varicties forming gradations between
them. Two of the three attributed to Japan (Martes japonica and .
brachyura) rest on exceedingly unsatisfactory data, while the third (J/.
melanopus) has a striking resemblance to the common form of the Ameri-
can species, and to varieties of both the so-called M. alictum and 1.
zibelling of Europe and Asia.  Aside from these divisions of Dr. Gray,
three principal races or forms (species of many writers) have for a long
time been recognized as oceurring on the Kastern continent, — the sable
(Mustela zihdllina Linn.), the pine marten (. martes Linn.). and the
becch marten (M. foina Brisson s M. martes, var. fugorum Linn.). The
principal distinetions between them consist in the relative length of
the tail, which varics in being sometimes longer, equal to, or shorter than
the body, and in the eolor, which varies in general tint, and differently
in the different regions of the animal, and especially on the throat,
which is sometimes white, or nearly so. but more commonly yellowish or
yellowish-brown ; occasionally the ¢ throat patch ™ is nearly obsolete.  The
color of the head is sometimes like that of the body, and again much
lighter; the gencral color varies from blackish through different shades of
brown to light yellowish brown and whitish. But instead of either of
these differences being limited, or peculiar, to either *-species,” * variety,”
or race, or to speeial localities,* they are all given by Dr. Gray under
the five divisions of hLis fifth species, — @ Mustele zibellinag Linn.”;
while he says of his AL abietum, var. dltaica, that it is = intermediate be-
tween M. abietum and M. zibellina; but the feet are not so hairy 7 !#
Brandt, in his Beitriige Siiugtheire Russlandt, recognizes three specics.
The American animal (3. americana auct.) he eonsiders as a yellowish
or more yellowish-hrown and less densely furred varicty of the Asiatie
sable than as a pure marten (3. martes), and calls it Mustela zibellina,
var. americana.

Dr. Gray of cowsse regards the American as distinct, and divides it
into three varieties, — abictinoides, kuro, and leucopus, — which seem to
vary only in intensity of color, the first being  black-brown,” the second

* See postea, pp. 165 - 167. 1 Proe. Lond. Zodl. Soc., 1565, p. 1v4.
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“ yellowish-brown,” and the third much lighter than the second. The

’

lLabitat of the first is given as the *“*Roeky Mountains 73 of the second,
« Fort Franklin”; that of the third is not stated, and may be supposed
to be general, or at least those districts not occupied by the others. It
is evident, however, that these different varieties are not local, as they
oceur more or less frequently at the same localities, and likewise at as
distant points as the two sides of the continent. Dr. Gray refers to a
series of specimens of the American pine marten in the British Musenm,
collected by Dr. Lord during his excursion with the Boundary Coumis-
sioners, that « vary greatly in color, from pale brown to nearly black,” and
have  the throat variously mottled with yellow.”* Mr. Bernard R. Ross
says that the farther north the skins are obtained the darker the pelage,
and that on the Youkon River they strongly resemble the Siberian sable.t
While in general the specimens from North America are of the white-
headed or sable, rather than of the marten, type, dark-headed ones also
occur, not_exclusively on the western side of the continent, as some have
supposed, but more or less frequently at all points.

Professor Baird has described T specimens from the West Coast that do
not differ essentially from others from the Adirondacks, though having
the head much less white.  Dr. Brandt’s series of American skins from the
Northwest Coast, as far sonth as Columbia, on the contrary, had the head
very light colored, and hence resembled in this respect the generality of
specimens from New York, Maine, and Nova Scotia. In otlier general
characters he also found a close agrecment with the Asiatic sable, and, as
already stated, he believed them specifically identical. Dr., Gray also
mentions a close resemblanee in the color of the head between speei-
mens from Ruossia and the Northwest Coast of America.  Professor
Baird, after comparing American with Swedish specimens, states that ¢ in
some respects, as in certain features of the skull and teeth, the American
marten approximates to the becch marten, . foina, more than to the
>; and that it differs from the latter (J1. martes)
in certain proportions of the skull, in the texture and paler colors of the
pelage, in the relatively longer tails of the latter, and in the extent of the
naked pads of the feet. He also finds resemblances in color to the Russian

Luropean true marten’

M. zibellina, but finally coneludes, after quoting Dr. Brandt's reasons for
considering them identical. by saying that he is “far from admitting the
identity of the American marten with the Russian sable, although it oc-
cupies a position intermediate between the latter and the 1. martes in size,

* L. c., p. 107.

t List of Mammals, Birds, and Eggs observed in the McKenzie’s River District. Nat.
Hist. Rev., July, 1862, p. 272,

t Mam. N, Am., p. 153.
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length of tail and coloration, as well as in intrinsic value of the fur. The
white-headed varieties of New York are most like the sable; the darker-
headed ones of the Western country like the pine marten.” 1le is “in-
clined to the belief,” he says still later, in an interpolated note, “that we
have two species, one representing the pine martin, with dark head, the
other similar to the sable, with whitish head, — both probably distinet
from the corresponding Old World speeies, the martens at least.”

In Dr. Brandt’s diagnosis ol the martens, the velative length of the tail is
dwelt upon as an important character. In /. zibelline the tail without
the hairs is given as one third the fength of the body 1 in /. martes, one
halt’ or more than one half.  Professor Baird says the tail vertebr in J1
americana ave about one half the head and body ; henee not diflering much
from the same proportion in 1. martes, while guite different from the same
in M. zibellina, which Dr. Brandt considers the 3. americana to most re-
semble ; while Dr. Gray observes that the tail of xome of Dr. Lord's speci-
mens from Western Ameriea is almost as short asit1sin the Russian sable. A
marked diserepaney is evident in these statements, explainable on the ground
of the inconstancy of the distinction based on the velative length of the tail.
Brandt also states that the I/ joina differs from ML martes somewhat in
general color (but apparently not essentially, considering the much wider
diflerences in this respect his varicties ot I zibellina present among them-
selves), and in having the tail generally longer, with more vertebra.
Since, however, the number of tail vertebrie is far from constant in most mam-
mals with this member considerably developed (as T have myself observed m
the mice, squirrels, ermines, and foxes), this latter character must lose
much of its weight till repeatedly verified.  Dr. Gray says, in urging the
non-identity of the American and Old World martens, that It is enrious
that both Brandt and Baird seem to have overlooked the simall size of the
last tubercular grinder, which scparates the Ameriean from the Old World
pine martens 75 a fiact he claims to have discovered.  From variations 1
have observed in this respect in onr ecommon Jeplilis, it would be inter-
esting to know whether Dr. Gray has found this difference constant in a
considerable series, or whether the obzervation rests on a single specimen,
as, in the same conneetion, he refers to ¢ the skull of the \merican speei-
men we have in the Museum,” in speaking on another point.

I have shown in the foregoing remarks that the martens and sables of the
Old World and the New are not without close points of aflinity in all essen-
tial particulars; that on both continents they present almost innumerable
diflerences, prineipally in respeet to color, but few of which, if any, appear
to be geographical, or even constant j that on both continents the variations
are similar ¢ that the points of distinction between the snpposed species are

slight, and rest mainly on characters which in mammals are the most likely
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of all others to be variable ; that authors, in their statements and opinions,
are widely discrepant and often contradictory ; finally, that the American
animal is most closely allied to the Asiatie, grading through it into the
European. At present there scems to be no middle ground between con-
sidering all as forming one circumpolar species and admitting a cousiderable
and indefinite number, since some of the so-called * varieties” seem as
strongly marked forms as some of the “species.”  Iff we must consider the
American as distinet from those of the Old World, we can hardly do less,
on parallel grounds, than to recognize two or more in America. It seems
probable that in time the greater part will be found to be not permanent
or uniformly transmissible varieties, but merely irregular individual va-
riations ;— in other words, that more than one so-called variety may be
represented in the same family, as has been sbhown is the case in the
foxes and wolves, and as is well known to occur in Mephitis.*  The com-
parizon of a great number of specimens from many localities will be
necessary before we can consider the matter as satisfactorily settled.

Sinee writing the foregoing, T have met with a very valuable paper on
the Fur-Bearing Animals of the Mackenzie’s River District,t and another
on the Martens and Weasels of Nova Scotia; I I have also had an oppor-
tunity of comparing a large number of skins of the Siberian sable with
an extensive series of others from Hudson’s Bay. Much additional infor-
mation has been derived from these sources, which tends to confirm the
opinion above expressed; namely, that most of the so-called varieties
and species wonld prove to be based on seasonal and individual variations
of a single cirenmpolar species.  The writer of the first of these papers, Mr.
3ernard R. Ross, is well known from his extensive Natural History explo-
rations in the boreal regions of this continent, and his experience of thirteen
years in this district as a suecessful trapper entitles his statements and
opinions to more than ordinary weight. He seems to have been a critical
observer, and in this paper adds much to our knowledge of the fur-bearing
animals of North America. 1Ilis remarks on the seasonal changes in the
color and character of the fur in several speeies are particularly valu-
able. The following extracts from them explain to a great extent the
nature of the wide variations which, in many characters, the martens dnd
sables everywhere exhibit.

* See posten, p. 173 et seq.

t A Popular Treatise on the Fur-bearing Animals of the Mackenzie's River District.
By BerNarp Rocas Ross, C. T. — Canadian Noturalist and Geologist, Vol. V1, January,
1861, pp. 5 -36

t Outhe Mammals of Nova Scotia, No. 1II. - By Dr. J. Beryanrp GiviN. — Transact.
Nora Scotia Inst. of Nat. Science, Vol. 11, Part 1, pp. 8- 16.
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“Tt is difficult to describe,” he says, “the color of the marten fur ac-
curately. In a large heap of skins (upwards of fifty) which I have just
examined minutely, there exists a great variety of shades, darkening from
the rarer yellowish-white and bright orange into various shades of orange-
brown, some of which are very dark. Ilowever, the general tint may
with propriety be termed an orange-brown, considerably clouded with
black on the back and belly, and exhibiting on the flanks and throat more
of the orange tint. . . . . The ears are invariably edged with a yellowish-
white, and the cheeks are generally of the same hue. The forchead is of a
light brownish-gray, darkening towards the nose, but in some specimens it is
nearly as durk as the body.* 'The yellowish marking under the throat (con-
sidered as a speceific distinetion of the pine marten) is in some well defined,
and of an orange tit, while in others it is «lmost perfectly white. It also
varies much in extent, reaching to the forelezs on some occasions. At
other times it consists merely of a few spots, while in a third of the specimens
under consideration i is ENTIRELY WANTING.” In respect to other eharac-
ters he observes: “The tail is considerably less than half the length of
the body generally, though it is sometimes longer; it is well covered and
tolerably bushy. The feet are comparatively large, denscly covered with
short woolly fur, mingled with stiffer hairs, which prevent the naked balls
from being visible in winter, though they are distinctly so when the animal is
in summer pelage.” t Respecting the seasonal changes he says: « When
casting its hair the animal has far from a pleasing appearance, as the under
fur falls off. leaving a shabby covering of the long, coarser hzirs, which
have then assumed a rusty tint. . . . . After the fall of these long hairs,
and towards the end of summer, a fine, short fur pushes up. When in
this state the pelage is very pretty, and bears a strong resemblance to a
dark mink in its winter coat.” Ile further observes: * In summer, when
the long hairs have fallen off; the pelage of this animal is darker than in
winter. The forehead changes greatly, becoming as deeply colored as any
other part of the body, whick is of an cxccedingly dark brown tint on the
back, belly, and legs.  The yellow throat markings are much more distinct
at thiz season, but vary mueh both in color and extent, though in only onr
summer skins are they entirely wanting.”  Mr. Ross also adds, that the
martens of the Mackenzie’s River district “Dbear a greater resemblance to
the sable of Bastern Siberia than to the martens of Europe, holding, as it
may be with propriety said, an intermediate position.”

Dr. Gilpin, in lis paper on the Nova Scotian Mammals already cited,
has the following remarks on the variations presented by diflerent indi-
* The italicizing in these guotations is my own,

t 'Fhis may explain the differences in the hairiness of the soles pointed ont by differ-

ent authors, and claimed as o distinetive chiaracter of consider:able importance.
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viduals at the same locality : “ When we begin to study this species, we
soon find a very great variety in color, not only between the summer and
winter specimens, but between winter skins themselves, that are all in the
highest condition.  Whilst they all coincide in what may be called typical
marks, such as color of legs, tail, and especially ears, all of which have a
very pale but conspicuous rim or border, they vary much in color of juce,
some having black, others faces so pale as to be nearly white, and the pale
faces have a lighter brown color, and the ovange throut much less vivid.”
Of seven skins deseribed by this gentleman in detail. two ¢ are nearly uni-
form mahogany brown " from the nose to the tail; the other five, though
varying somewhat among themselves, are generally lizhter, with much
lighter faces, and the orange spot on the throat very brizht, ¢ almost ful-
vous.” He adds that the skins from * Newfoundland and Labrador are
much finer, darker in color, and more lustrous in pelage™ than those from
Nova Scotia.

Through the kindness of’ several of the fur-dealers of Boston I have badl
an opportunity to make a careful comparison of scores of skins of the Siberizn
sable from Russia with as large a series from the Territory of Hudson'’s
Bay. The differences between them, although through the whims of
fashion producing considerable difference in the mercantile value of the
sking, are rveally quite slight. The fur of the Hudson's Bay skins is a
little coarser, and the color slichtly more rufous, with much fewer of
the white-tipped hairs that in the Siberian skins are sometimes suf-
ficiently numerous to give them a slight grayish cast, and which is con-
sidered to greatly increase their value.  As one of the dealers practically
remarked, they ditler no more than the horses vaised in Pennsylvania do
from those bred in Massachusetts, Some of the skins of both varieties
had tails much shorter than the average, showing the unreliability of this
character. In a few instances this member was distinetly tipped with
wlite, in both the ITudson’s Bay and Siberian skins.

In the light of the now well-substantiated facts of a wide range of
seasonal and intergrading, inconstant individual variation, it scems to me
to be beyond rcasonable doubt that, as T have already stated, the moar-
tens and sables, at least all thus far described, belong to a single circum-
polar species, with possibly two or more well-marked and tolerably constant
continental races.

8. Putorius vulgaris Cvv. (Mustela vulgoris Tinn.: Putorins
pusillns Aud. and Bach.) Least Wesser.  Rather rare.  Far less
numerous than the next.

9. Putorius ermineus Cuv. (Mustela erminea Linn.: Putorius
woveboraceusis De Kay s Mustela Richardsonit and I Cicognasi
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Bon.y Putorius fuscus, P. agilis, and . erminens Aud. and Bach.)
Comyox Weaser.,  Ewranxe.  Comparatively common. 1t varies
counsiderably in size, like other members of this family, according to

sex and age.

I have obtained speecimens at Springfield, identified some years since
as belonging to the three speeies cwrrently admitted by American

authors as inhabiting Fastern North America, — & 1> Richardsonii Bon.”;

v

“ P Cicognanit. Bon,,” and . woveboracensis De Kay.” 1 have not
aceess to the specnmens for re-examination, but that these, forms, or
so-called species, occur in Massachusetts there can be little doubt, since
Professor  Baird, in his Report on the Mummals of North America,
cites cleven examples from Middleboro’, colleeted by Me. J. W. P. Jenks,
of his . Clicognanii, two of . Richardsonii and one of I’. noreloracen-
six. As indicated by the synonymy already given, 1 consider ull these
as forming but a single species, which, after carcful eompartson of Aweri-
can with European specimens, I fully believe to be identical with the
ermine (2. crminens) of the Old World. 1 also feel obliged to consider
the conmmon American weasel, after similar comparisons, as identical with
the common weasel (2. vulgaris) of the Eastern continent.

Although three species of ermines, or stoats, have been supposed to in-
habit New England, in common with Eastern North America generally,
no constant character has yet been indicated by which more than a single
one can be positively distinguished.  In size there is an almost impercep-
tible gradation from the smallest speeimens to the largest, and similar gra-
dations in all other characters, not excepting the relative length of the tail
to the body.  This latter character and that of size have formed the two
distinetions most strongly nrged as specifically separating them,

Previons to 1838, all the known weasels of North America were con-
sidered as belonging to two species, identical with the Mustela vulgaris and
M. erminea of the Old World. At this time Bonaparte, in his Fauna
ttalica, added a third, which he called Wustela Cicognanil. 1le gave of it
the following short and very unsatisfactory diagnosis: * M. rwjo-cinna-
momed, subtus flavo-albida : canda corporis dimidio sub-breviort, apice wigri-
cante™; which contains the single tangible character of © tail rather less
than half the body.” In the same year, in Charlesworth’s Magazine of
Natural Ilistory,* he added a fourth, which he called Mustela longr-
cawda.  This species was based on a variety mentioned in the Fauna
Boreali-Americanat by Dr. Richardson, as diflering from the common
ermine in being larger and in having a longer tail.  Donaparte, in the

same communication, changed the name of the crmine weasel of Rich-

* Vol II, p. 38. t Vol. I, p. 47.
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ardson’s work from 3. erminca to M, Richardsonii, he believing them to be
distinet species, and thus separated all the larger American weasels from
those of the Old World. At this point begins the uncertainty an:t contnsion
that hLas long existed in regard to the number of species of American
weasels and their distinetive eharacters. DBut no ehanges were cnrrently
adopted by American anthors tll ten or twelve years later, when, in
18141, Audubon and Bachman, in the Proceedings and Journal of the Phila-
edlphia Academy of Natural Sciences, deseribed a specimen taken on Long
Idand, New Youk, as a new species,under the name of Mustela jusca® I
the {ollowing year Dr. De Kay, in Lis Report on the Mammals of New
York, redescribed this specimen under the name applied to it by Audubon
and Bachman, and at the same time separated the larger representatives
of the ermine as a species distinet from the Old World ermine and from the
supposed novthern M. Richurdsonii of Bonaparte.  Bat this author very
frankly adds: T have never seen the true ermine in its summer dress, and
only know it from Pennant’s description (Arct, Zool, Vol I, p. 75).7 Ile
calts the American ermine weascl Putorius norcborecensis, and regards ic as
differing generically from two other species of weasel (M. pusila= 1.
vulgaris Linn, and M. fusca Aud. and Bach.) described by him as also in-
habiting New York. In 1833, the authors of Viviparous Quadrupeds of
North America, in the third volume of that work (p. 181), chavacterized
another species as new, also from New York specimens, which they called
Putorius agitis.  In the same volume. under . fuscus. they observe that
whereas the number of North American weasels was believed by the older
authors to be at most two, while some admitted bnt one,  there are now
five, four of which are found in New York.” If we add to the new names
of Audubon and Baclman and De Kay the three bestowed on American
weasels by Bonaparte, we have seven specific designations for those of
Eastern North America alone; to these may be added 72, erminca and P,
vulgaris, Audubon and Bachman fully believing these species to be commion
to both continents, thus making nine.

This was the condition of the subject when Professor Baird revised the
group in his Report on the Mammals of North America. in 1257, In lis
work eight species are adinitted as inbabitants of North Awmerica.  Two
(P. frenatus and P. zanthogenys) are considered as exclusively southern
and western in their distribution; one (. Kaneli) as northwestern (¢ Belr-
ing’s Straits and Siberia ™), and three I’ Pusilla, P. Cicognanii, and P.

tichardsonii) as distributed throughout the northern parts of the conti-
nent and extending southwards into the United States.  Another (7. nore-
boracensis) is regarded as ranging from Massachusetts and Northern New

* Proc., Vol. I, p. 92; Journ. Vol. VIII, 1842, p. 280.
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York, west and south, to Sonthern Pennsylvania, Illinois, and Arkansas.
The locality of still another is given as Carleton Ilouse, 1I. B. T., this
being the variety described by Richardson as occurring at that locality,
and named Mustele longicauda by DBonaparte.  But Baird doubtfully
refers to it also some long-tailed ermines from the Upper Missouri.

Coneerning the Least Weasel (2. pusillus Aud. and Bach. of Baird's

tep.), the only queries relating to it have been principally in reference to

its relationship to 22, vulgaris, 1. pusillus forming its principal synonyme.
Bonaparte, however, doubted its occurrenee in America, supposing his
P. Ciweognanit had been generally mistaken for it, as he claims he found it
had been in some of the Middle States, and on his authority Dr. Godman
excluded it from his American Natural History. Afterwards, however,
Dr. Richardson, in the Zoology of Becchey’s Vovage, applied to it the
name of /’. Cicognanii.

For the smaller weasels with a distinet black tip to the tail, Professor
Baird retains the name of 2. Cicognanii, veferring to it the Mustela (after-
wards Putorius) fusca of Audubon and Bachman. Ile gives as its distine-
tive character, “ Length to tail, cight inches or less.  Tail vertebrz, one
third this length.  Black of tail, two fifths its length,” ete.  He adds, this
“species s readily distinguished from the other American weasels by the
small size, and the tail, which, with the hairs, is rather less than half the
body.” In a note he mentions the later reception of some hunter’s skins
from Nova Scotin and Labrador, among which were some that agreed very
well with typical specimens from Massachusetts, while others were consid-
crably larger, though in general preserving the same proportions.  The
average length of the body in the measurements of twelve specimens
given by him is 8.25 inches, the largest being 10, and of tail 3.62; bnt
between the extremes of the series there is a variation in total length of
thirty-six per cent. of the average, and in the relative length of tail to the
body of twelve per eent.

Putorius Rickardsonii is characterized by the same author thus: ¢ Length
to tail, nine inches orless. Tail vertebrie, about half this length,  Blaek of
tail, nearly one half to one third its length,” cte. * Is readily distinguished
from Putorius Cicognanii by the longer tail, the vertebrie alone of which
are fully half the length of the body, instead of requiring the entire tail to
effect this proportion.”*  Of this © species,” the measurements of two speci-

* In the account of . Rickardsonii in the Mammals of North America there occurs
the following singular but important diserepaney, probably the resnlt of a typographical
error.  lu the third paragraph of page 165 it is stated, “ This species, u true Putorius
differs materially from the larger North American Weuasels in the absence of a bleck tip to
the short tail : dn this respect resembling V. Cicognamii.,”  But in the specific dingnosis
of 12, Liclrdsonii the author says: % IHack of tril nearly one half'to one thurd its length ™

and in that of . Cieognanity, ©* Black of tail two fifths its length.”?
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mens from Eastern Massachusetts are given, both of which, in general size,
fall within the average of the twelve of . Cicognanii; thus showing that
“small size ” fails to sufliciently distinguish the latter, and also that short
tails and small size do not always go together in specimens from the same
locality ; the tails in these two exceed the average in the . Cicognanii by
abont thirty per cent. of the average of the whole series.  The distinction
based on the relative length of the black tip seems also intangtble, « two
fifths ™ coming just between “ nearly one balf” and *“one third.”  To this
species he refers the 1. agilis of Audubon and Bachman, and of course the
Mustela (Putorius) erminea of Richardson, for which the name Rickardsoni
was substituted by Bonaparte for erminea.  Yet the dimensions given by
Richardson accord in the proportions of the tail to the body, not with
Baird’s diagnosis of I’. Richardsonii, but with that of I’ Cicoynaidii, the
tail vertebrae being but little more than one third the body, and the hairs
and vertebr:v together being less than one half*

Putorius noveboracensis of Baird's Report is characterized as ¢ Length to
tail about ten inches. Tail vertebrae about half this length.  Black of tail
about half its length,” etc. It thus differs from the last only in being
larger.  Yet one of the three specimens of which measurements are
given scarcely exceeds the size of the larger of the two specimens of I
LRichardsonii, and falls considerably below several of the P. Cicognanii in
length of body. Oncof the . Cicognanii speeimens even equals the aver-
age of those of I”. Richardsonii, although P. Cicognanii, as previously ob-
served, is supposed to be distinctively characterized by its small size.
Some differences in the proportional length of the feet, and in the color,
are mentioned as existing between this and P. Rickardsonii, but they are
evidently merely individual, and would disappear in a comparison of a
large series. To this species he refers the P.erminens of Audubon and
Bachman and the 7. noveboracensis of De Kay.

In comparing some of the ¢ norchoracensis” specimens with a short-
tailed one of the Luropean . ermincus, I am not surprised that Profes-
sor Baird found ¢ very decided points of distinetion,” ¢ notwithstanding the
assurance of authors” to the contrary. The principal one mentioned, how-
ever, is the greater brevity of the tail in the European, in which the pro-
portion of the tail to the body is about as it is in P. Cicognanii.

In Putorius longicaudus the dimensions are given as, “Length to tail
about eleven inches. Tail vertebree abont half this length. Black of tail
about one fourth its length,” etc. The measurements given of three speci-
mens average 10.78 inches in the length of the body, one only reaching
eleven, while the tail vertebre alone equal fully half of this length. It

* ¢“Length of head and body, 11 inches; of tail (vertebre), 4 inches; of tail, including
fur, 5 inches." — Faun. Bor. Am., Vol. 1. p. 47.
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differs, then, from P. Richardsonii only in its shightly larger size, the pro-
portion of length of tail to length of body being essentially the same in both.
Some smaller specimens are referred to this from the Upper Missour,
of which measurements are not given. Two of the large specimens are
marked males; the sex of the other is not indicated. To this species
is of course referred the long-tailed Carleton House variety mentioned
by Richardson, to which, as already observed, Bonaparte gave the name
longicauda.

From the preceding comparisons and remarks the inconstancy and the
arbitrary character of the distinctions claimed as specific are fully evi-
dent. It appears that short tails by no means always accompany small
size, nor long tails large size ; that both oceur at the same localities, as well
as at points as remote from each other as the most distant localities at
which the species has been found, as Hudson’s Bay Territory and the
Arctic Reglons on the one hand and Massachusetts, Pennsylvania, and
Illinois on the other; that between the “species,” as characterized by
Professor Baird, there is an almost insensible intergradation in all the
essential characters, some of the so-called species resting on distinctions
that are by no means differences (as P. Richardsonii and P. longicauda ;
P. Cicognanii and D. noveboracensts, very nearly) ; finally, that, contrary
to the belief of this author, the short-tailed species (I’ Cicognanii and .
noveboracensis) have a range to the northwards equal to that of the others,
the I’ erminea of Richardson being distinetly referable in its proportions to
. Cicognanil.

Although differing radically with the eminent anthor of the Report on
the Mammals of North America in respect to the number of valid species
of this group in America,— the only American zodlogist who has given it
special attention,— I can but commend the candor he has exhibited in his
attempt to clear up the discrepancies of former authors, and to sift the sub-
ject of its obscubities, as well as the manner in which he has presented
his material.

An examination of numerous specimens from the New England and
other Northern States has shown me that the variations in the relative
length of the tail to the body are merely analogous  to similar individual
variations in the squirrels and other small mammals that have this part
considerably developed,— a variation not always due merely to the length-
ening or shortening of the vertebral segments, but occasionally to an in-
ereased or diminished nnmber of the vertebra themselves. Also, that the
variation in size so noticeable in specimens from the same locality is in
great part sexual,— the males in nearly all species of Mustelide being
considerably larger than the females, — but in many cases to immatu-
rity, and somewhat also to the natural individual range in this respect,
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which, as in their allies, the mink and marten, and in the Carnivora gen-
erally, is much greater than in some other groups. The diflerences in
color claimed now and then as distinctive of different species are generally
cither such as are evidently seasonal, or such as, like those of the form and
proportions of the feet, ete., would disappear in a large serics. I henee feel
convinced of the existence ot but two species of weasels in Northeastern
North America, and that these are cireumpolar, identical with the . vulgaris
and P. crmincus of the Old World.  These two are always distinguishable
with certainty, while their representatives do not present a wider range of
variation in size and other characters than is currently admitted for sever:l
of their congeners. More than this number being admitted, the whole
question as to how many should be recognized, and what constitutes theic
distinctive characters, becomes iuvolved in the greatest uncertainty.
Two interesting facts in respect to color in the weasels should not in
this conneetion pass nnnoticed.  One is that both species generally become
white in winter: apparently invariably so at the far North, and usually so
as far south as Northern New Ingland, but in Massachusetts only the
larger one (. ermincus) thus changes, and this not always. Still farther
south such a change in L. ermincus occurs only occasionally, and in the ex-
treme southern portion of its habitat not at all.¥ This whitening ot the
pelage in winter corresponds in geographical relation to the white or light
gray color seen in the common wolf" at the north, and the gradual darken-
ing of its color southward. The other fact is the usual greater intensity of
the yellow on the under parts in specimens from the central portions of the
continent, — a variation parallel with the rufous form of the common wolf of
the same region, and the comparatively more rufous tint of the pelage
seen in specimens from the same district in most continentally distributed
species,
Another fact in respect to size is also noteworthy, as corroborative of the
general law of the larger size of the representatives of a species from the
northern parts of its habitat than those from the southern. The measure-
ments given of the length of the body by those authors who have had
only southern specimens for examination is seven inches for Putorins vul-
garis, and eight to ten inches for the corresponding measurement of Pu-
torius ermincus, but Richardson, whose specimens were extremely northern,
gives nine inches for the saie measurement of the former, and eleven and
twelve for that of the latter.t
* Respecting this seasonal ehange of color, compare the observations of Richardson
(Fauna Boreali-Americana), Audubon and Bachman (Quadrupeds of N. Amer.), and
Baird (Mam. N. Amer.).

t Professor Baird, in order to reconcile the identification of Richardson's specimens
with his P. Richardsonii, supposes the body to have been overstretched, as he says he
never saw any American ermines that would measure eleven inches before skinning;
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Tn concluding this brief review of the American weasels I will add that,
whether P. frenatus and . zanthogenys prove ultimately distinet from
cach other, as they are likely to from the northern species (2. ermincus). [
regret to feel obliged to assign the /. Kancii Baird to the synonymes of 1.
erminens, not less from my regard for its describer than for the memory
of that admirable man its name is so appropriately designed to com-
memorate. To the same category I think must also be referred the I
bocamelus Bonaparte, founded on the southern race of this species in
Lurope (Sardinian specimens), as his . Cicognanii was on a similar
American race.

Since writing the above I have found that Dr. J. E. Gray, of the British
Museum, has recently referred Putorius Kaneii Baird to Mustela erminca
Linn., it forming bis * variety 2, Auncii " of this species.® To the same species
he has also referred the Putorius noreboracensis De Kay, and the Mustela
Cicognanii and M. longicauda Bonap., he calling them altogether * va-
riety 3, americana,” of ermincus.  Dr. Gray adds: ¢ Dr. Spencer Baird, in
his work on the Mammals of North Amecriea, divides the stoats into six
species [P. Richardsonil, P. noveboracensis, . longicawla, P. Cicognanii,
D. ermineus, and I’. Kaneii], by the length of the tail and the black on the
tail. . . . . When the bodies of several English stoats have been compared
they show how deceptive that character is. I do not say that they may
not be distinct 5 but if they are, there must be other characters to separate
them besides the mere length of the tail.” lle accordingly gives as
“species 2”7 of the stoats, Mustela Richardsonii, on DProfessor Baird’s
authority, and as chicfly distinguished by the upper lips and legs being
“entirely brown.” Ile adds, “1 have not seen this species.”  He further
observes: « The specimen formerly named ML Richardsonii [by Dona-
parte ?], in the British Muscum, has the hinder part of the npper lip
white, but the hair is bent back and lost off’ the front part.” In respect
to the white on the upper lip, he states that English specimens sometimes
have it reduced to a very narrow margin.

The American weasel (1. pusillus anct.) Dr. Gray likewise considers
identical with the luropean I. vulgaris. But Bonaparte’s Mustela bo-
camela of Southern Europe he admits as a valid species, under the sec-
tion of weasels, or of specics with the « back and tail uniformly colored,”
and extends its habitat to include North Africa (Algiers and Cairo).
The correctness of this view seems highly questionable, since New Eng-
land specimens of I ermincus sometimes have the tip of the tail merely

forgetting apparently for the time being this law of variation which he was one of the
first to recognize, and towards establishing which no one else has done so much.
* Proe. Lond. Zobl. Soc., 1865.
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dusky, the black being alnost obsolete, in which condition they seem not
essentially different from the figure and original description of I’. bocamela
in the Fauna Italica.

10. Putorius lutreolus Cuv. (. vison Gapper; Fison lutreo-
cephala Gray 5 Mustelu lutreole Linn.)  Mixk.  Common.

I am not prepared to admit Audubon and Bachman’s Little Black Mink
(P. nigrescens) as distinct from the above. Specimens referable to this
supposed species are not of uncommon occurrence.  Mr. B. R. Ross con-
siders that the /7. nigrescens **is nothing more than the young of the 1.
rison,” * an opinion [ have also long entertained.

In this species we again have an animal of questioned identity, some
authors considering it the same as the Duropean Mustela lutreola Linn.,
while others maintain its distinctness. Bnt the diflerences scem very
slight, and have generally been supposed to consist in the front of the upper
lip being white in the European, while there is no white on that of the
American ; in size, proportions, and general color, no one claims that they
materially differ.  This single character is one of great variability in their
near allies, the ermines, some having the white margin of the upper lip
very broad, while in others it is very narrow and occasionally entirely
obsolete. The other white markings on the mink are notoriously variable,
some specimens having this eolor restricted to a very narrow ehin patch, or
even entirely wanting, while in others there are spots of white on the throat
and between the fore legs ; in still others white spots occur also along the
middle of the abdomen and between the hind legs, forming an interrupted
median line of white patehes. 1 also feel confident that I have seen
specimens of the American animal with a white margin to the upper lip.
Experienced trappers positively assure me that snch examples are of
oceasional occurrence.t  Dr. Gray, however, gives a second character of

* Natural History Review, July, 1862, p. 273  In a later paper in the Canadian Nat-
uralist and Geologist (Vol. VI, p. 30), Mr. Ross says the P. nigrescens of Audubon and
Bachman are “ merely common minks under three years of age.”” 1Ile states in another
place (I e. p. 29), “1 have remarked that the eolor of this animal, as well as that of the
otter and beaver, grows lighter as it advanees in vears, and that the white blotches
or spots are of greater size and more distinet in the young than in the old. The color
of' a young mink (under three years), when killed in season, is very handsome; its color
is often an almost pure black.” I have myself observed a similar variation in color
with age in the common Llack rat, and in other mammals, as well as in many birds.

1 Sinee writing the above I find Mr. Ross says, in referring to Professor Baird's re-
mark that the American mink never has the edge of the upper lip white, “ I have never
scen the whole of that part so colored, but in one specimen now on my table there is a
white spot beneath the nestril.”
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distinetion between the American and European animals, — a difference
in the size of the upper tubercular tooth, — the value or eonstancy of which
T have at present no means of determining.

Of the American animal Dr. Gray makes three  varieties.”  The first is
dark, with nnspotted throat and chest, whose habitat he gives as ¢ Van-
conver’s Island 75 but it also ocenrs in Massachusetts, Michigan, and Tili-
nois, as I have mysclf observed, and probably thronshont the habitat of the
species.  The second is characterized simply as having the “chin entirely
brown,” while the third is Audubon and Bachman's . aigrescens. No
special habitat 1s given for the last two. Neither of them, however, is a
permanent variety. In the general color, as well as in the white spots,
there is a wide variation, different specimens varying from pale brown to
quite intense black.  There is also an extensive variation in size, but as
very large and very small individuals oceur in each stage of color it is very
difiicult to consider any of these variations as other than individual, or such
as are evidently to be referred to season, sex, or age.

Numerous supposed speeies of the Okt World miuk have also been char-
acterized, chiefly from the warmer regions. five of which are recognized as
valid by Dr. Gray.  The first of these is the common M. lutreolu of Linnwmus,
the habitat of whiel is given as  Europe.”  The second is the . siberica of
Pallas, which Dr. Gray says is paler and smaller than /. lutreola, with the
tail relatively longer and the end paler colored, or like the baek, instead of
darker than the back.®* Tle observes that it ¢ varies greatly in the quantity
of white on the chin and throat,” and adds that the ©males are mucl smaller.”
The last statement, if true, indicates a remarkable exception to the sexual
law of variation in size in this family. The habitat 1s given as Siberia,
Iimalaya, Japan, China, and Formosa. Dr. Gray’s third species is the
AMustela eanigula of Tlodgson, originally deseribed from speeimens from
the Nepaul Tlills of India. Its ehief distinetion seems to be an unnsual
amonnt of white on the face, ehin, throat, neck. and chest, although Gray
mentions as a variety a specimen with darker fur and much less white.
His fourth species, Mustela (Vison) [lorsficldii Gray, scems not to differ
particularly from the others, or from frequent American speeimens, as its
“variety two " is eharacterized as “chin brown, «dge of wunder lip only
This is likewise from India (Bootan) and Japan.  The fifth, from

Nepanl, the Putorius subkemachalua of Hodgson, differs from the preceding

white.”
in being generally lighter or redder,—in other words, having less in-
tensity of color, — with minor differcnces in the amonnt and distribution
of the white. If all these speeies are valid, it will be seen that Southern
and Tastern Asa and Japan are peculiarly rich in speeies of this
* The relative shade of color of the tip of the tail as compared with the back is a
character too inconstant in this group to merit scrious mention.
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group.¥ Dut, in view of the well-known siwilar variations presented by our
American mink, they seem to rest on very unsatisfactory distinctions, es-
pecially as the ¢ varieties” admitted under some of them ecver the differenees
considered as distinetive of the different species. The general paler color
and somewhat smaller size of the southern formstis paralleled by similar
differenees in specimens of the American animal from the southern portion
of its habitat. In view of all these facts, I strongly ineline to the opinion
that we have liere again but one circumpolar and widely dispersed species,
with possibly two continental or geographical races that may be more or
less easily recognized. Else, as in similar eases previously discussed, we
must admit an indefinite number, subject in this respect and in their
limitation to the caprice of those authors whose forte is in the description
of ““ supposed new speeies.” t

11. Gulo luscus Sapive. WorveriNe. Dr. De Kay, in his

* It is a fact especially noteworthy that regions whose Natural History is considered
as but partially explored are far richer in species (I refer more especiaily to mammals
and birds), accepting only such as are currently allowed, than those much longer and
more fumiliarly known. To be assured of this one needs but to compare Southern and
Mildle Lurope with the corresponding parts of Asia, or Eastern and Northern America
with Mexico and Central America, adopting as a basis for the comparison only those
types or groups widely distributed. This fact i;especinlly illustrated in the Carnivora,
as the present family of Mustelide exemplifies.  While distinct types appear in different
vegions, as some in the warmer latitudes that are not found in the colder, and vice versa,
the martens and sables, as well as the minks, under not very different physical con-
ditions, far outnumber in Eastern Asia alone, in reputed species, their representatives in
Kurope. While I would not deny the possibility of this being a fact, the intimate rela-
tionship which these several supposed species bear to each other, as well as to the Euro-
pean, and the unsatisfactory distinctions on which they are founded, seem to render it
extremely improbable. If we extend the comparison to other groups, and to other
regions, we constantly meet with cases parallel in all respects to this. This excess
of species also almost always happens, in mammals, among those least known, either
through their great scarcity or their nocturnal or recluse habits rendering them diffi-
cult to obtain.  The explanation of this seems to be that new species are not antici-
pated to oceur in a region that has been for a long time thorohghly explored, while
specimens from imperfectly known districts, or of species in groups where the species
are supposed to be dificult to distinguish, are most eritieally examined, and those
differing slightly from others previously deseribed — though not more, in many cases,
than specimens unquestionably of the same species and obtained at the same locality
frequently do —are presumed to represent undescribed species.

T See Gray’s table of comparative measurements of the skulls of his several species
Proe. Lond. Zoil. Soe., 1865, p. 118.

{ In the mink, as in the marten, it is an interesting fact that the Asiatic specimens
bear a stronger resemblance to the American than the European do. According to
authors, specimens not unfrequently occur in Japan and portions of Eastern Asia that
are hardly distinguishable from average American ones.

23
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Repoert on the Mammalia of New York, published in 1842 (p. 28), says
* Professor Emmons states that they still exist in the Tloosae Moun-
tains, Massachusetts.”  DBut the species is not given in Emmons’s Re-
port, published two years before; it occurs, however, in Dr. Hitch-
cock’s List, with the following note: * On Ioosae Mts.; rare.—
Emmons.” It is more or less common from Northern New lingland
to the Arctic coast.

This species is remarkable for being the only one in the Mammalian
Fanna of the State usually regarded as common to both the Eastern and
Western Iemispheres.  The existence in all together of but two or three
circumpolar species of land mammals is admitted by many naturalists.
It must also present an unusnal constancy of character, since not only
has it escaped subdivision into pseudo-species, but even no * varieties”
have been generally recognized.

12. Lutra canadensis Savixe.  (Lator canadensis Gray ;5 Lutra
canadensis and L. destructor Barnston*)  Orrer.  Not rare; still not
often captured. At Springfield I have known some half-dozen speci-
mens taken in the last ten years.

13. Mephitis mephitica Bairp. (L ckinga Tiedemann; M.
varians Gray ; M. mesomelus and . chinga Maximilian.) Sxuxk.
Abundant. Individuals from the same locality, and even from the
same litter, are very variable in color, some being almost entirely black,
while others have a very large proportion of white. The amount of
baldness on the soles of the feet is also very variable, independently
of season or age, although this has been deemed by some naturalists, as
Lichtenstein and others, as a character of great importance.  Attention
has been previously ealled to its inconstaney .t

Probably no other North American mammal is so strikingly variable in
color as the common skunk ; it is hence not surprising that foreign natu-
ralists, unacquainied with the animal in life, have made of it a considerable
number of supposed specics. So well known is this variability to most
persons at all familiar with the animal that it is all the more unexpected
to find from a naturalist so justly reputed for accuracy as the author of the
Report on the Mammals of North America a statement like the following :
“This speeies varies considerably in its markings. though individuals from
the same locality are usually quite similar.”}  BEspecially is this so after the
* Canadian Naturalist and Geologist, April, 1863, p. 147.

t See Dr. J. E. Gray's Review of the Mustelide, Proc. Lond. Zool. Soc., 1865, p. 147.
t Mam. N. Amer., p.195.
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detailed account given by Audubon and Bachinan of very wide differences
in color between individuals of the same litter.*  The majority of the Mas-
sachusctts specimens I have seen accord very well with Professor Baird’s
diagnosis, the general color being black, with a narrow white streak down
the face, a large white nuchal patch, and a broad white streak on each
side of the back reaching eommonly nearly to the tail, which is tipped
with the same eolor. Sometimes the face streak is united with the nuchal
patel, but oftener it is separated by a narrow space of black, and is oc-
casionally absent. The dorsal streaks vary in breadth and posterior extent,
generally enclosing a narrow band of black ; but the latter is sometimes
wanting, when they, uniting along the median line, form but one; they run
nearly parallel or widely diverge posteriorly, where frequently each is deeply
bifid ; more frequently than otherwise they entirely ccase near the loins.
The nuchal patch also varies in form and extent; generally 1t is contin-
uous with the dorsal streaks, but is often entirely separate from them, and
is itself sometimes divided, forming two small lateral patches; its general
outline is variable almost beyond description. The white on the tail is
sometimes terminal and sometimes basal; now and then it is quite absent,
but occasionally it preponderates over the black. The distinct terminal
pencil of long white hairs in the tail, so often described, seems generally
best defined in young specimens ; in full-grown ones it is frequently absent.
Individuals occasionally oceur that are either entirely, or almost entirely,
black ; much more rarely others with nearly the whole of the dorsal sur-
face white, as in a specimen in the Musenm of Comparative Zodlogy,
collected in Newton, Mass., by Mr. C. J. Maynard. This has the black
restricted to a narrow dorsal line, a few scattering hairs in the tail and
to the lower surface of the body, the white dorsal band being nearly two
inches broad on the neck and seven at the loins. Mr. Maynard has
another specimen, taken at the same locality, which has still more white,
there being no black median line, and the white extends still lower on the
siles of the body. In short, the variations in color in the skunks are
almost endless, scarcely any two specimens being quite alike. It therefore
seems preposterous to found species on particular styles of coloring, or on
the relative proportion and distribution of white and black, as several
authors have done.

Eight species were described by Lichtenstein in his monograph of
the genus Meplitis 1 from Mexico and the United States alone, while from
North and South America together he gave sixteen! DProfessor Baird
recognized six in his Report, and mentions three others described by
* (Quad. N. Amer., Vol. I, p. 319.

t Ueber die Gattung Mephitis, Afhand. Akad. Wiss., Berlin, for 1836, 1838, pp. 249 -
315, and 2 plates.
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Lichtenstein from DMexico as probably valid and also likely to oceur in
the United States. Dr. Gray* has very judiciously redneed the number
to five, including those of both North and South America, but he places
them in what he considers three genera, — Conepatus (1557, nearly equal
to TTiosmus Lichtenstein, of subsequent date), Mephitis, and Spilogale.

He gives all as oecurring in North America.  To the first, Coneputus

nasutus Gray (M. nasuta of Bennett 1), he refers, and it appears to me very

properly, the AL leuconota and M. mesolenca of Lichtenstein and Baird, and
numerous other species of other authors, thus greatly reducing the number
previously received. e separates it, however, into fonr ¢ varieties,” which
are based on the distribution of the colors, although they scem to be about as
uneertain in extent and relative proportion in this species as in the more
northern one.  Of Mephitis proper Gray gives three species, two of which

(M. vittata Licht. and M. mericana Gray, = M. macroura Licht.) are from

Mexico, and the other (M. varians Gray, = M. mephitica Baird, = . chinga

Tiedemann) is generally distributed over North .America, from Great Slave

Lake} southwards; of Conepatus and Spilogale one cach, 1t is highly prob-

able, however, that Mexico is not thus pre-eminently rich in cpecies of

these animalg, and that Gray’s two Mexican speeies may be referred to
the common North American one, since they rest almost solely on distine-
tions of eolor that arc far from pecnliar to the Mexican examples. This
being true, we have three supposed genera containing a single species
cach, or. what seems to me more probable, the alleged diflerenecs being
slight, a single genus with three species, which agree rather closely in their
general style of coloring and in possessing a remarkably large range of
indefinite color variation. In distribution, one (M. meplitica) is northern,

ranging from Mexico almost to the Arctic regions, and the others (1.

mesalenca, == Conepatus nasutus Gray, and 3. bicolor) southern, inhabiting

from Mexico and the Southern States to Patagonia.

Our common species (M. mephitica Baird) Dr. Gray divides into five
“varieties,” based on the relative extent of the white dorsal streaks, which
form among themselves a graduated series.  The inconstant nature of the
characters assigned to these as distinctive it seems to me renders them
unworthy of recognition, since they not only all occur at single local-
ities, but, as Andubon has shown, § several of them sometimes appear in the
* Proc. Lond. Zovl. Soc., 1865, pp. 145 ¢t seq.

1 Tbid., 133, p. 29.

t B. R. Ross, 1. c., p. 273,

§ “1In the winter of 1844 we caused a burrow to be opened in Rensselaer County,
N. Y., which we knew contained a large family of this speeies.  We found eleven; they
were all full grown, but on examining their tecth and claws we concluded that the fim-
ily was composed of a pair of old ones, with their large brood of young of the previous
scason. The male had a white stripe on the forchead; and from the oceiput down tho
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same litter.  Most of these psendo-varieties and others of a similar charac-
ter Lave been described by authors as distinet species.  Prince Maximilian
in his latest work * still maintained the existence of two species, M.
mesomelas Licht and M. ckinga Tiedem., in the United States. The latter
(M. chinga) he scems to have known only from imperfect skins brought by
the Indians of the Upper Missouri from. as he presumed, the Red River
of the North and the Saskatchewan. They were used by them as trap-
pings for the legs, and were all very white, differing only in this respect
from the common skunk. As specimens similarly colored occur more
or less frequently throughout the United States, it scems more probable
that the Indians may have selected skins of this color for the special use
to which we are informed they applied them thau that the skunks of any
given region are generally so colored.

Without going into the synonymy of the subject in detail, I may add
that for the common North American species Dr. Gray strangely adopts the
specific name of varians (M. varians Gray, 1837), this name being super-
seded in priority by both chinga of Tiedemann (1803) and americana of
Sabine (1823), as well by mephitica of Shaw (Vieera mephitica, 1792).
This latter being the one first given, has very properly been adopted by
Professor Baird.

URSIDAZA.

14. Procyon lotor Storn.f Raccoox. Formerly numerous,

whole of the back had another white stripe four mnches in breadth; its tail was also
white. The female had no white stripe on the forehead, but had a longitudinal stripe
on each side of the back, and a very narrow one on the dorsal line; the tail wus wholly
black. The young differed very widely in color; we conld not find two exaetly alike;
some were in part of the color of the male, others were more like the female, whilst the
largest proportion were intermediate in their markings, and some scemed to resemble
veither parent.  We recollect one that had not a white hair except the tip of the tail
and a minute dorsal line.”” — AvbtsoxN and Bacnywan, Quadrupeds, Vol. I, p. 819.  Sce
also the two young figured by these authors (Plate 42). one of which has white stripes
on the back and a black tail, and the other no stripes and the end of the tail white,
though both were of the same litter. I have myself met with similar variation in the
same litter of young.

* Verzeichniss Nordamerikanischer Siiugethiere, Arehiv far Naturg., XVIJ, 2, p. 218.

t Ursus lotor LINx.EUS, Syst. Nat., 1, 1755, 48, Ib., 1, 1766, 70.

Procyon lotor Stork, Bod. Meth. Anim., 1780,

o Ilernandezii WAGLER, Isis, XXIV, 1831, 514.

“ e Barrnp, N. Ain. Main., 1857, 212,
& “ Ip., U. S. & Mex. Bound. Surv.,1I, Mam., 1859, 22.
“ 143

var. mezicana Bairp, 1b., 22.

lotor, var. mezicana St. HiLame, Vovage de la Venus, Zodl., I, 1833, 23, pl. VI.
i nivea Gray, Charlesw. Mag. Nat. Hist., I, 1837, 580.

*  psora IB., Aun. & Mag. Nat. Hist., X, 1842, 261.
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and still more or less common in the mountainous and sparsely settled
parts of the State.

Quite variable in color, the variations on the one hand tending strongly
towards melanism and on the other towards albinism.  On specimens pre-
senting the latter kind of variation seems to have been founded the Procyon
nivea of Gray from Texas,* as probably also the . psora of Gray+t from
California. 1 With the variations in the general tint the markings usually
become more or less indistinct.  In even what may be eonsidered as the
normil or average type the dark rings of the tail vary from four to six
in number, in intensity of color, and in relative breadth to the interspaces ;
sometimes the dark rings are only about hall the width of the intervening
lighter ones, but, as I bave observed to be the case in numerous specimens
killed in Massachusetts, Western New York, and Ilorida, they often equal,
and not unfrequently exceed them. The tail varies alsoin its form and size,
as it does in the foxes and marmots, sometimes tapering considerably to-
wards the tip, though generally but slightly. Yet these characters have
been assumned by some authors to be indicative of specific differences, the
Procyon Hernandezti of Wagler § having been founded originally on such
slight variations. Professor Baird, however, has gone quite fully into a dis-
cussion of its merits as a species, || but the distinctions he particularly men-
tions as separating it from P. lotor —the more tapering form of the tail,
the rings of which he deems ¢ narrower and better defined,” with * the light
intervals wider,” and a “ncarly constaut difference in the color of the
upper surface of the hind feet,” which he says is darker in . Her-
nandezii —are so slight, and based withal on characters so exceedingly
lizble to variation, that they can scareely be considered as of specific
value. ‘Though apparently of somewhat larger size the relatively larger
and stouter feet elaimed by him to distinguish /. Jlernandezii his meas-
urements scem to seareely sustain. He adwits that . Hernandezil
bears a very close relationship to the I, lotor, and says that withiout
close comparison the differences are perhaps intangible,” and that «its
characteristics arc more comparative than absolute.” Still “an examina-
tion of a lirge number of North American raccoons,” he aflirms, * has
resulted in the appreciation of certain differences which appear quite
constant.” They are those above speeified, and, as T have already ob-

* Charlesworth’s Mag. Nat. Ilist., Vol. 1, 1337, p. 580.

t Ann. and Mag. Nat. ITist., Vol. X, 1842, p. 267.

1 In his recent revision of the * Ursine Animals," Dr. Gray has referred both these to
the P. lotor. See Proc. Lond. Zool. Soc., 1864, p. 684.

§ lsis, XXIV, 1831, p. 514,

Il See N. Am. Mam., p. 213, and Mex. Bound. Survey, Vol. [1, Mammals, p. 22.
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served, are very slight, and pertain to the most variable parts of the
animal. Some of them I feel sure are but individual differences, de-
pending mainly, especially those in respect to the form of the tail, on age
or scason. In respect to the black aunuli, hardly two specimens can be
found that do not vary more or less. In the large series of New Eng-
land specimens in the Museum of Comparative Zoology, the variation be-
tween the extremes in this respect covers the whole range of the ditferences
assumed to distinguish the two supposed species.  The single authentic
specimen of 12 Hernandezid, labelled apparently by Professor Baird himsels)
that T have seen # is not appreciably different in gencral color from many
Massachusetts specimens.  The supposed differences. it scems to me, are
hence reduced to the single one of absolute size, which a large number of
specimens of the so-called 2. Ilernandezii, from different localities. might
very considerably madify. From a comparison of aunthorities, as will be
seen from the remarks that follow, this seems to be indeed the fact.  The
example of P. IHernandezii above referred to (No. 67, Smithsontan Cat.),
from Bolega, California, is actually smaller thun the average of New Eng-
land specimens.

Professor Daird remarks that some of the characters of P. Herncude:i
given by Wagler and Wiegmann, as the prevailing color of the back and
sides, differed from spéeimens he referved to it in other words, they were
more like his 7% lotor.  St. 1lilaire, in the Zoology of the Voyage of
the Venus, t also deseribed and figured a specimen from Mazatlan that
vavied similaily from P. Hernandezii Baivd, it being smaller and eolored
more like . lotor. Under DProcyon Hernand:zii var. mexicana, Baird

describes a single skin brought by the Boundary Commissioners from

Espia, Sonora, that he says agrees with St. lhlaire’s Mazatlan speci-
men (already referred to), which St Ililaire considered to differ in noth-
ing bat in mtensity of color from the common 2°. lotor.  Professor Baird
remarks that this Ispia specimen exhibits a close relationship to 1. lotor,
thougl readily distinguishable from it, he claims, by its ¢« larger and more
naked feet and hands.”  These speeimens, in resembling 2. lotor more than
some others trom the same region referred to I°. ernandczii, show still
more fully the inconstancy of some of the characters on which the latter 1s
founded. In habits the two supposed species have not been found to
differ. ¥ Ience, unless the more southern 2. cancricorus occurs in (ali-
* Coutained in the Museum of the Boston Society of Natural History, and received
from the Smithsonian Institution,
t Vol 1, 1855, p. 25, pl. VL.
i Professor Baird observes: “ According to Dr. Berlandier, the habite of this species

[, Hernandezic] ave precisely similar to those of the common raccoon.” Dr. € B
tennerly’s notes are also of the same purport. — Report on the Mummeds of the LUniid
Stttes and Mexican Doundary Survey, p. 22.
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fornia, as supposed by Andubon and Bachman, T see no reason why, in
view of the known variability of I°. lotor in the Llastern States and the
relatively small diflferences only thus far pointed out between them and
their Western relatives, all the raceoons of the United States thus far
known should not be referred to . lotor.*

15. Ursus arctos Lixxzus. (L americanus Pallas)) Bracx
Bear, Extinet in the more thickly settled parts of the State; oc-
casional among the mountains of the western counties.

In respeet to the oceurrence of this species in this State, Dr. Jimmons
remarked in 1840 = It is not many years since great numbers appeared
there [on the Iloosac Mountain range] at once, and between twenty
and thirty were taken in the course of one autumu, on the mountains
in Adams and Williamstown.  They are still to be found, and ceveral
have been taken every year since””  (Rep., p. 21.)  The local news-
papers yet frequently chivonicle their capture in Berkshire County.

Contrary to what was formerly supposed, bears everywhere appear to be
among the most variable of mammiferous animals, not only in coloration,
but in size, proportions, and in the conformaticn of the skull and other
parts of the skeleton. Those familiar with them in life say it is rare to
find two alike. A writer in the American Naturalistt has alluded to two
females of the same litter, captared by him in Maine when young and raised
as pets, that differed so essentially in their general build as to correspond
respeetively with what has been termed “ranger bear” and * hog bear,”
they differing also as much in disposition asin form. Tam also informed
by my friend Mr. C. W. Beanett that he has known two enbs of the same
litter, taken in one of the Western States, that as they grew up differed
very materially from eaeh other in color, one being laclk aund the other
brown.  They differed also widely in form and disposition, one being docile
and playful while the other was ferocious and dangerons. ‘The leading va-
rieties in color of the American and Iluropean bears, as the brown and the

* This is al<o the view now taken by Dr. Gray, who remarks vespectiva /2. lotur as
follows: ¢ This species varies rather in the tint of its colovs in the different parts of North
Anterica It is very apt to become white, and is thus the Procyon niven (Gray, Mag.
Nat. Hist., 1857, p. 5S0) from Texas; I described a specimen from California, with the
tail imperfect, as /% psora (Ann. and Mag. Nat. Hist, 1842): and W
two other varieties under the names of . brachyurus and P, ohscurus (Arch. 111, 269).
Dr Baird, in the Mammals of North America, considers . Hernandezii as a species,
and ealls it the Black-footed Procyon, including I’ psora, which has feet as pale or ) aler
than Y. lotor.”” — Proc. Lond. Zoil. Suc., 1564,

t Vol. I, p. 657.

nann described
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black bears are now generally deemed to be but varicties and not species,
though so regarded by Cuvier and the carlier naturalists generally.
Great variations in the form of the skull in individuals from the same
locality not unfrequently occur, aside from the differences caused by ag»
and sex. Professor Baird mentions a skull from Saranac Lake, New
York, which differs very appreciably from the ordinary type, agreeing
quite nearly in some vespects with the Ursus arcios of Europe.  Concern-
ing this specimen he remarks: = A large number of specimens from this
locality may perhaps furnish a clew to this remarkable variation, which,
under other circumstances, would be readily allowed as indicating a dis-
tinct specics.”* I some time since began to consider many of the so-called
specific characters drawn from the skull as of very doubttul value, from the
wile range of variation any coasiderable series of specimens from the
same locality, and unquestionably of the same species, usually exhibit,
aside from those arising from ditferences of’ aze and sex. In the foxes and
wolves, the common bear, the different species of Mustelide, and the larger
rodents, such differences arc often very consi.lerable.  On this point I find
the following concurrent testimony from an author little liable to the charge
of conservatism in respect to the multiplication of species or other groups.

Dr. J. L. Gray, of the British Muscum, in his recent monograph of the
bears, in the Proceedings of the London Zoolozical Society,t thus calls
attention to the subject. “The examination of the series of skulls of
bears in the [ British] Museum, like t'ie examination of the series of bones
of the Viverridee, has strongly impressed me with the uncertainty that
must always attend the determination of fossil bones, or indeed of hones of
all animals, when we have only the skulls or other bones to compare with
each other.  There can be no doubt that the study and comparison of the
bones of the different species is very important, — that the skull and teeth
afford some of the best characters for the distinetion of genera and species;
but few zotlogists and palzontologists have made sufficient allowance for
the variations that the bones of the same species assume. In the bears, |
have observed that theve is often more difforence in skulls of bears of the
same species from the same locality than between the skulls of two un-
doubted species from very different habitats and with very different habits.
Thus I have the skulls of some bears the habitat of which is not certainly
known, which I have doubts whether they should be referred to the Thibet
Bear (U. torquatus). or to the North American species ({7, americannx),
but I bave referred them to the latter, as they were said to have come from
that country. It is the same with regard to the skull of a bear that lived
in the Zoodlogical Gardens for years, which has the general form of the
skull and the wide palate of the European bear, but the long last grinder

* N. Am. Mam., p. 227. 1 1864, p. 684.
24
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and some other characters of the U firoz. This similarity of skulls,” e
says, *is the more remarkable, as no two bears can be more distinet from
each other than the species above named,* which have such similar skulls,
showing that similar skulls do not always imply very nearly allied or
doubtfully distinct species.”

The bears have ever been a perplexing group, and accordingly the
opinions advanced by different authors respecting the number of species
vary widely. Several high authoritics consider the land bears of Northern
North America, Northern Asia, aud Europe as forming but one, or at
most two, speeies, among which are Blainville and Middendorf, the
latter of whom, with access to a large amount of material, has especially
and most minutely investigated the subject.  Other authors are disposed
to allow a much greater number.  But, unfortunately, their statements in
reference to the differences that should distinguish them are frequently
contradictory.  Dr. Gray recognizes eight +in his recent monagrapl, with
numerous ** varietics ” and ©subvarietics” of cach.  Of the LUrsus aretos.
or brown bear of Europe, he describes four varieties, and of the first of
these eight subvarieties, to all of which he gives distinetive names.  All
of these are chiefly based on variations in color, the teeth, or the skull,
although he states in the same paper that characters bused on the latter
are to a considerable extent unrcliable for even the determination of
speeies. § Nilsson, in his Scandinavian Fauna, distinguishes six varietics
that differ widely in color from Sweden alone. A careful study of Mid-
dendorfl™s tables of measurements, cmbracicg some fifty speeimens of bears
from Furope and Asia, show Low very extended is the range of variation
in osteological and external characters, and how irregular is its nature.
Sclirenck has also called attention to the great variation in the size of the
tuberenlated grinders in the bears of Northern Asia, —a character which
is unfortunately made the principal basis of Dr. Gray’s specific and sub-
specific distinctions.  Dr. Gray hinsclf meutions that there are consider-
able variations in the series of skulls of American bears in the British
Museum; particularly in the amounnt of depression in front of the orbits.
Ilis several tables of measarements of skulls that he himself refers to one

* Tn respect to this point 1 shall soon show that naturalists high in authority do not
agree with Dr. Gray in regard to the great distinetness claimed by Lim for these specie-.

+ 1t seems to me that no recent writer has been guilty of greater inconsistency than
is exhibited by the author of the monograph on the Urside above cited; for after
calling attention to the variability of craniological characters, and their consequent
unreliability as specific distinctions, he adopts some of those that can be readily shown
to be the most trivial —even manifestly so from hi= own paper—as the busis of
his classifieation of his species and varieties.  So difficult is it apparently to overcouis
long-established habits of thought and modes of reasoning.

{ See preceding page.
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species indicate very considerable differences in the proportion of breadth

to length in the entire skull, and in the relative length and slenderness of

the muzzle. In consequence of such variations Dr. Gray and Professor

Baird arrive at widely different conclusions in reference to the relationship

of the U. cinereus Gray (U. horribilis Baird) to the U. americanus.

There is a strong tendency among naturalists to consider the Old World
bears as all distinct from those of North America, and to recognize at least
two species among the latter, — the grizzly bear (Ursus horribilis) of the
West, and the continentally dispersed black and brown bears (U. ameri-
canus). DProfessor Daird, in his Mammals of North America, gives the
probable number as five, four of which he seems to consider well founded,
and thinks that there may be two others. But each of the recognized
species presents so many varieties, which to a greater or less extent inter-
grade, that well-marked lines of distinction cannot at present be drawn.
This has led a recent writer to observe, and it seems to me very justly,
«“If the same consolidation of species which some authors practise in plants
was carried out in animals, we should have but one species [of bear] for
the whole northern hemisphere.” *

The present indications are that the U. horrililis is hardly so distinct
from the common U. americanus as has been currently supposed ;t it also
presents close affinities in many respects with the U. arctos of Europe.
Towards the north it shades into what is called the Barren Ground bear,
which latter has been repeatedly referred, with more or less positiveness,
by different authors to the U. arctos rather than to U. americanus or UL
horribilis.  Middendorf’ found the bears of Northeastern Asia equalling
in size and generally resembling in other characters the U. horribilis ( feroz
of authors) of the Western Coast of America. The U. americanus also pre-
sents numerous variations in color and in other points quite parallel with
similar variations in the European U. arctos.i Specimens often occur on
the one continent that are strikingly like others from the other. Midden-
dorff expressly states that the differences between U. arctos and U. feroz
(horribilis) are not greater than occur between different specimens of U.
arctos.  Dr. Gray admits that it is only a knowledge of the locality that in
some cases cnables him to separate them.

* Andrew Marry, Geog. Distr. of Mammals, p. 119.

1 See Professor Baird's N. Am. Mam., pp. 219 - 228.

t Tlearn from Mr. W. H. Dall, who has recently returned from a three years’ explo-
ration of Alaska, bringing with him important information relative to the natural
history, geography, etc., of that country, that three kinds of bears are distinguished
there; the larger and the more common being the grizzly, the second the so-called Bar-
ren Ground bear, while the third and smallest is a black bear ; showing that there
is found the usual variety, in point of size and color, seen on the Pacific Coast farther
south.
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In the Natural Ilistory Reports of the United States and Mexican
Boundary Survey,* Professor Baird gives much valuable information, in
addition to that contained in his Mammals of North America, respecting
the bears of the Rocky Mountain and West Coast regions of the Con-
tinent.  On the whole it tends to render the snbject still more difficult
and complex, if we recognize more than a single species in North America,
as many of the different specimens deseribed represent intermediate stages
between the two commonly recognized American species. A specimen
collected by Dr. Kennerly, at Los Nogales, Sonora, and others at the cop-
per mines in New Mexico, by Mr. H. J. Clark, differ so much from the
“orizzlies 7 of California, that Professor Baird described them as a distinet
variety of the latter, — Ursus horribilis, var. Lorricus.  Although the lead-
ing characters are the samnc, this ¢ varicty ” differs in being smaller, with
relatively shorter ears and a longer tail, these parts being nearly equal,
instead of the ears twice the length of the tail, as in California speeimens;
it also differs in the texture of the fur, in the arrangement of the eolors,
in the greater relative breadtl of the skull. its narrower and slenderer muz-
zle and more vaulted palate, and in the shape of the teeth. While the

“ horriceus” specimens are quite distinet from either of the so-called varieties
of U. americanus, the variation from the typical U. korribilis of California is
towards U. americanus; U. americanus of the Fastern States differing from
them chicfly in being smaller.  In the smaller size, compared with U. Lor-
ribilis, and the great breadth of the head, “lorricus” also afliliates with the
U. arctos. The latter is usually supposed to never attain the size exhibited
by many specimens of the U, ferox (horribilix) 5 but Prince Maximilian says
that this is incorrect, as he has seen Russian bears that were fully as large
as the latter: and Middendorfl; as already stated, remarks that the bears
of Northeastern Asia are as large as those of the Pacific coast of America.t

In reference to the peculiar bears of the Sonoran region, Dr. Kennerly
has observed as follows:  In regard to the bears that are fonnd along the
northern frontier of Mexico and the southern portion of New Mexico,
there secms to be some confusion. I addition to the common black bear,

* Vol. IT, Mammals, pp. 24-81.

t The facility with which the bears ean cross in winter from one continent to the
other by way of Beliring’s Strait, and the known fact that they do thus cross (I am
assured of this fact by Mr. Dall), renders the elose mutnal resemblance of the bears of
Northenstern Asin and Northwestern America a matter of no great surprise. The simi-
lar resemblanee between the martens and the representatives of the other circumpolar
epecies from these countries, which has been already pointed out, though some of them
may be able to pass less readily than the bears from one continent to the other, would
scem to be fully accounted for by a similar oceasional migration, if any hypothetical
explanation for so natural a phenomenon as the great similarity ot the animals spe-
cifically identical in these slightly separated districts is required.
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Ursus americanus, and the large Grizzly, Ul feroz, there is found another,
intermediate in size to these, generally of a brownish color, with the tips
of the hairs often silvered, especially in the old individuals, and in appear-
ance, except in size, is almost identical with the UL feror found in such
great numbers in California.  Among the people of the ecountry they are
known as broxn bears; but this term is variously modified by the most ex-
perienced huanters, as we have heard applied by them, to the same indi-
vidual, the name grizzly bear, touch of the grizzly, cross between the griz-
zly and brown bear, and common brown bear; but on no occasion have
we heard them assign any relationship between these animals and the
common black bear, causing us to believe that there must be a considerable
difference between this animal and the brown bear of Oregon, which is
called by naturalists only a variety of the blaek; in fact, its size generally,
would necessarily preclude sueh comparison, while even the very old indi-
vidual falls far short of the weight and dimensions of the U. feror of Cali-
fornia, of which we could much more easily consider it a variety than of
the {7 americanus.”” % One of the three of Mr. II. J. Clark’s specimens,
however, referred by Professor Baird to the U. cinnamomeus Baird, was
“glossy black,” and the others brown.

Andubon remarks that the 7 Lorrdilis varies in color from nearly
white through various shades of pale and dark brown to black, it being
diflicult to find two specimens alike. The young are generally much darker
than the adult. Yellowish gray and grayish brown are common varieties,
while some are of a rufous tint. This account is confirmed by Prince
Maximilian’s observations on the beaws of the {"pper Missouri.4

The specimens from New Mexico and the adjoining country southwards,
which present the peculiar characters mentioned above, have nsually been
referred to the 7. Rorrililis, as previously stated; but others that are
equally perplexing, but commonly referred to the brown variety of 1/
americanus, also occur in the same region.  Some of these latter differ so
much from other brown bears from Oregon, also referred to U. americanus,
that Professor Baird has considered the probability of theiv proving distinct
species very great, and proposed to call the former, in that event, U. am-
blyceps.  These Sonoran specimens differ from representatives of U. ameri-
canus from the Ilastern States in nearly the manner that the Sonoran
variety horriccus of the grizzly. U. horrililis, does from the true U horribilis
of California ; namely, in the greater relative breadth of the head, the rela-
tively smaller size of the molar tecth, and the irregnlar character of the

* United States and Mexican Bonnd. Surveys, Vol. 11, Mammals, p- 28.

1 Verzeichniss der auf seiner Reise in Nordamerika beobachteten Siingethiere, Vom
Prinzen Maximilian zu Wied. Archiv fiir Naturgeschichte, XXVII, 1861, Theil 1,
p- 203, Taf. VIII.
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coloration.  Professor Baird provisionally refers them to the Ursus ameri-
canus, var. ciunamomens, of Audubon and Dachman, to which, he says,
they bear the nearest resemblance.

Prince Maximilian, in his memoir “ Uber die Sclbstindigkeit der species
des Ursus forox Desm.,” * urges strongly the distinetness of U Lorribilis ( ferox
Maxm.) from both U. americanus and U. arctos, in which he is supported
by the anatomical observations of Dr. C. Maycr, which form an appendix
to his paper. Several specimens of the former, of different ages, from the
Upper Missouri, are described in detail, but no differences other than those
previonsly pointed ont by other authors, are mentioned. They consider
that the chorter ears and longer claws of U horribilis, with certain minor
osteological peenliarities, sufliciently distinguish it from U. arctos. 'These
authors admit that bears from northern countries present great individual
differences; yet, in reviewing Middendorfls arguments, they offset their
conclusions, based on an examination of a very limited number of speci-
mens, against those of the latter, formed from probably as eareful an elabo-
ration of many times their amount of material.  The differences that have
been deseribed by authors as occurring between specimens of . arctos
from diflerent parts of Europe and Asiatic Russia, or between different
speeimens of either UL korribilis ov U. americanus from dillerent localities
on this continent, are as great as those they urge as peculiar to their
so-called species.

I have not space to notice in detail each point nrged as distinctive by
those authors who divide the bears iuto a large number of speeies.  As they
mainly rest on the shape and size of the molar teeth, the relative length of
the elaws and the ears, and the proportions of the skull, a few further
remarks on these characters may not be out of place.  In Professor Baird’s
table of measnrements of skulls of American bears, the average proportion
of breadth to length in the seven specimens cited is sixty per cent, with a
minimum of fifty-five per cent, and a maximum of seventy-one.  Only one
of the series, however, exeeeds sixty. Adding four other specimens referred
by Baird to ‘“ecinnamomeus?” the average of the eleven is fifty-nine and a
half per cent ; the minimunm is fifty-three, and two specimens range above
sixty. The proportional breadth of the skull in eight specimens of U. hor-
ribilis 1s fifty-six per eent.  Between the extremes of this series (Nos. 1218
and 2037) the variation amounts to ten per cent.  In his comparison of UL
Lorribilis with U. arctos, Baird cites two of Blainville's specimens in which
the same proportion is sixty-six per cent; in reference to which he adds:
“This width of head far exeeeding that of any well-known American
species, would appear to be quite eonclusive as to identity,” — Professor

* Verhandlungen der Kaiserlichen Leopoldinisch-Carolinischen Akadeinie der Natur-
forschung, Band. XXVI, erste Abtheil., 1857, pp. 33 - 85, Taf 11, IV, and V.
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Baird not having then reecived the Saranac (New York) specimen, with
the breadth of the head seventy-one per cent of the length.  In five skulls
of the L7 wrctos. of which measurements are given by Dr. Gray, the aver-
age proportion of breadth to length is sixty-seven per cent; in five of the
U. “torquatus,” sixty-one; in two of UL syriceus,” sixty ; in four of U.
“ Isabellinus,” sixty.  The average of these sixteen Furopean and Asiatic
skulls is thus sixty-two per cent. Gray also gives measurements of five
American skulls ; viz., two of U. cinereus (= U horribilis Ord) and three
of I, “americanus”; the proportional breadth of the skull in the latter is
sixty-one per cent, and in the former fifty-eight. This would secem to
indicate a tolerable constaney in the greater narrowness of the skull in the
American bears.  But from Middendo:l’s table of measurements of fifty-
five skulls, from different parts of Russia (chiefly from Northeastern Asia),
the percentage of hreadth to length falls to fifty-cight and a quarter, and
is hence almost precisely that of the American. The maximum breadth
of skull seems to be reached in Western Europe; thence eastward to
Kamschatka there is a nearcr and nearer approximaticn in this character,
as in general appearance, to the American animal.

In respect to the variability of the skull in other particulars, Dr. Gray,
in referring to two skulls of U7. horriilis, remarks that they differ very con-
siderably ; the one is much broader, with the palate wider, the nose shorter,
and the orbits higher and rounder.

In comparing the teeth of the American bears with those of the Euro-
pean, when but a single example of each is taken, the differences may be
considerable, so great, indeed, that if constant they might be regarded as
sufficient to decide the question of the distinctness of the species ; but sinee
specimens frequently oceur from the same loeality that differ as much, and
others from the different continents that are almost or quite indistinguish-
able, the unreliability of such distinetions becomes sufficiently apparent.

Variation in the size and shape of the molar teeth arc found in other
groups than the bears, though rarely perhaps so great. According to Pro-
fessor Peters of Berlin, in the Oarice, or cared Scals, the variation in this
respect seems to be even somewhat greater.  Most authors have heretofore
looked upon the teeth of the Otarize as affording good generic characters,
but Professor Peters has found them to be so exceedingly variable that he
does not consider them reliable for even specific distinctions.*

The ears, in length and forin, are found to vary greatly in specimens
of U korribilis from diflerent localities, especially from points on different
sides of the Rocky Mountains ; whether variations of this sort are found in
{7. arctos, it is difficult from the few sufliciently detailed measurcments given
by authors to determine. That such do occur in specimens of bears referred

* Monatsber. Ak. Wiss., Berlin, 1866, pp. 261-251 and 635 - 672.
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to the sume species by authors who separate them into numerous specics,
lessens the importanee of distinetions based on them as separating the
bears of America from those of the Old World.

The claws are well known to vary in length at localitics not very remote,
in the Old World and in the New. Although the differences between
specimens of Ul korribilis, which seem to have them ordinarily the most
developed, and others of Ul wrctos from Western Iurope, is very great,
they do not appear to have the importance as speeific characters assigned
them by Prince Maximilian and Dr. Mayer.

Finally, in weighing the evidence in reference to the number of species of
North American bears and their relationship to those of the Old World, it is
evident that the comparatively small number of specimens thus far examined,
either from a single region or in altogether, and the vast areas from which
no specimens have been received, should be carefully considered as showing
how few the data are on which any opinion must be based. The incon-
stancy of character presented by those from the same locality, especially in
the breadth and other proportions of the skull, in the shape and relative
size of the molar teeth, in color, and in size. should also be duly considered,
as well as the fact that however wide the differences between speehmens
from distant loealities are, those from intermediate ones are generally of an
intermediate character.  In some districts bears find an abundant supply
of animal food, while in others they are more or less restricted to a vegetable
diet, and that these differences must give rise to modifications in the teeth
and bones of the skall is to be expected. From the wide geographical
range of even the different restricted so-called speeies, their representa-
tives are subjeeted to widely diflerent climatic and other modifying influ-
ences.  In Ameriea, the coincidence of the greatest number of individuals
with the maximmn development in size seen in the region oceupied by the
typical L7 korribilis, as in California, and the gradual transition in the cast-
erly portions of the Rocky Mountain district to aberrant forms of this type,
some of which indisputably approach quite near the common style of U.
“americanus” of the eastern portions of the United States, and at the
extreme north of the continent to the [7. arctos of the Old World, espe-
cially to the Russian type of that animal, are facts which vender the
separation of the bears of these several regions into well-defined species
quite improbable, if not impossible. 1 hence see no alternative but to
consider with Blainville, Middendorfl an'd Murry, all the bears of the
Northern  Hemisphere, excepting {rsas maritimus, as f{orming but a
single species. Here, as in other similar cases already considered in
this paper, if* the opposite view be adopted, it appears inevitable that still
other species than those anthors have alrcady recognized must be allowed,

’

with numeroas ¢ sub-species,” or * varicties” and ‘“sub-varicties” ot cach,

I

r arder to dispose of the eonstantly occurrine ¢ forms.




MUSEUM OF COMPARATIVE ZOOLOGY. 193

PHOCIDA.

16. Phoca wvitulina Lix~.  (Callocephalus vitulinus F. Cuv.)
Coxyoy ITarpor Sear. Abundant. I have observed it to be par-
ticularly numerous about Ipswich, as many as cight or ten being some-
times seen at once. In June the females are accompanied by their
young, then apparently about one fourth grown. Though so com-
mon, their habits seem to be little known. They are rarely cap-
turcd, as when killed they =ink to the bottom and are thus difficult
to obtain. A fine nearly adult male, now in the Museum of Com-
purative Zodlogy, was obtained at Wellfleet, in June, 1863, by Mr. C.
J. Maynard and the writer.  The specimen having been stranded,
it had just died of exhaustion when discovered, from its frantic efforts
to regain the water. It had repeatedly floundered several yards up
the steep sand beach.

In reply to inquiries of mine respecting our seals, Captain N. E.
Atwood, of Provineetown, has kindly written me respecting this species
as follows: « At Provincetown we occasionally see a straggling speci-
men of what we call the [arbor Seal; in the vicinity of Cape Cod it is
not very common ; but there are localities on our New England coast
where, in summer, they are found in great numbers. In Boston Har-
bor, west of Rainsford [sland, there is a shoal-water bay of considerable
extent, in which is a small ledgze of rocks that at low water rise
several feet above the surface 5 on these rocks many hundreds of these
scals may be seen at any time during the summer. If the ledge is
approached, they all dive into the water and rapidly disperse, but scon
return again if they perceive no danger. These seals are small, and

of little value, and are hence unmolested.”

17. Cystophora cristata Nirssox. Iloopep SeaL. From
accounts I have received from residents along the coast of a seal of
very large size observed by them, and occasionally captured, T am led
to think this species is not of very unfreqnent occurrence on the Massa-
chusetts coast. Mr. C. W. Bennett informs me of one taken some
years since in the Providence River, a few miles below Providence,
which he saw shortly after.  Irom his very particular account of it I

cannot doubt that it was of this species.  Mr. C. J. Maynard also in-
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forms me that a number of specimens have been taken at Tpswich
within the past few years, that have weighed from seven hundred to
nine hundred pounds. It scems to be most frequent in winter, when

it apparently migrates from the novth.

CERVIDA.

18. Cariacus virginianus Grav. (Cercus virginianus Boddeert.)
Vircizia Dexgr. A few still exist in Plymouth, Barnztable, and Berk-
ghire Counties, where they have been for some time stringently protected
by law.  Dr. Samuels, in the report of” the State Board of Agriculture
of Massachusctts for 1861 (p. 189), obscrves: “ This beautiful animal
i3 mow rare in this State, and will soon, probably, be extinet ; it is found
in the woods in Plymouth and Barustable Counties, in the neighborhood
of the Iloosae Mountains, and on several of the islands on the southeast
coast.” It has for a long time been extinet in most parts of the State.

They were last seen in the vicinity of Springficld about fifty years ago.

Respecting individual variation in species of the Crrvidee, and especially in
Cervus ( Cariacus) virginianus, 1find the following mmportant observations by
Hon. John D. Caton, in the Transactions of the Ottawa Academy of Natural
Sciences.®*  Referring to our standard works on the Amcrican Cervide,
he observes: ¢ The superficial marks which assign to each of these species
its appropriate classification are properly described.  Yet this description
is generally from a single specimen, while in fact individuals differ very
widely, both in color and form ; so much so that even among the few I have
in my parks we might almost persnade ourselves we have distinet varicties.
Among the fifty or sixty deer which T bave, there are three distinet shades
of color, which also scem to be characterized by a pecuharity of form.
The lightest colored have long legs and slim bedies ; they have the largest
horns, do not fatten readily, and are more wild and restless than the others.
The next are of a considerably darker shade; in some instances quite
black along the top of the neck and down the back. and a black tail, as
distinetly so as the California deer; they have frequently other black marks.
T have one specimen with a distinet black line over each eye, of a triangular
form, passing towards the ear; and several others in which this mark is quite
visible, thongh not so conspicuous, giving them rather a ferocions appear-
ance.  This variety has short legs, rather short, heavy bodies, are very
tame, and always the fattest in the park. The smallest variety, both in

* Part I, 1868, p. 43.
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size and numbers, is of a distinet russet color, and has less white under the
throat and belly than either of the former. In one specimen the white is
nearly wanting beneath the lower jaw, and there is very little under the
neck. They are not so wild as the first class mentioned, but are more
timid than the sceond, and, in their disposition to fatten, scem also to be
intermediate between the other two.”

In regard to the Llk he also observes: “There scem to be distinet
elasses of the clk, which are as manifestly hereditary as those of the deer,
especially so as to form and size. Of these I recognize in my parks two
classes, varying in form and size, but not materially in color. . ... One
variety is larger, and has longer legs, and is much more graceful in form
and carriage than the other. The largest variety scems to be the most
hardy, and fattens the most readily ; it is also less vicious.”

The Elk or Wapati (Cereus canadensis Erxl.), judging from what is
known of its former distribution, undoubtedly once inhabited Massachu-
setts.  According to Professor Baird and others, it is still found in the
Alleghanies in Pennsylvania.®

The Moose (Alce malchkis Ogilby ; Cervus alees Linn.) also formerly
undoubtedly existed in Massachusetts, thougli it has now been long ex-
tinet Lere. It still occurs in Maine, as far south as the Umbagog
Lakes. whence specimens have been received at the Museum of Com-

parative Zodlogy.

As to whether the individuals found in Amecriea are identical with those
of the Old World, there is at present some discrepancy of opinion, though
tormeily regarded as the same. The distinctions between them are very
slight, and to what extent constant is hardly known. While the Moose of
Asia and Europe are considered identical, Sir John Richardson has pointed
out some slight differences in the skeleton of those of the New and the
Old World, which incline him to the opinion that they may be distinct
speeies, and as such he bestowed on the American the specific name of
muswa.  Whether these distinctions are more than individual, or such as
would disappear in a large series of specimens, it is perhaps impossible to
say. Their distribution, however, is remarkably alike, reaching the Aretie
coast on both continents, and extending sonthwards to about the same
isotherm; on the whole I consider their identity as extremely probable, if
not absolutely certain.

* Audubon states that fifty yearsago a few still lived in Kentncky, near the Ohio
River, and that they were not very uncommon at that time in Southern Illinois, —
localities much more southern than Massachusetts. — Quad. N. Am., Yol. 11, p. &8.
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The Woodland Caribou, or Reindeer (7urandus rangifer Gray;
Rangifer caribou Aud. and Bacly.), like the preceding, probably once
inhabited Western Massachusetts, judging from what is known of their
arlier distribution, though probably rather as an occasional visitant
from the north than as a numerous or permancent vesident. It is still
found occasionally in Novthern Maine, whence specimens have been
received on several oceasions at the Musewm of Comparative Zoslogy,
from Mr. J. G. Rich.  In Mareh, 1863, according to Professor Ver-
rill;* this gentleman brought seven to Doston, killed on the head waters
of the Wennebee, out of a herd of about twenty, supposed by Mr. Rich
to have come from regions farther north, as the caribou liad becn
noticed there by him but once before during the previous five years.

It is said to oceur also in the Adirondacks of New York.f

In this species we are again met by the old (uestion of identity with a
closely allied Old World congeuner.  Several high authorities still maintain
its identity with the European and Asiatic reindeer, while others, whose
opinions are equally entitled (o consideriation, believe them distinet.  Un-
like the moose, the reindeer, if forming but a single species, are apparently
casily separated into several very distinet races, in some cases differing in
size, but chiefly in the character of the horns.  In America, the woodland
carihbou constitutes a southern form, and inhabits the northern wooded
districts of the continent; in the Arctic Barren Grounds it is replaced
by a much smaller race, but which, it 1s said, has larger horns.  This
smaller race seems to be a circumpolar one, inhabiting the similar wood-
less tracts of the extreme north of the Old World, and also Greenland,
bat differing somewhat in difierent districts, it is claimed, by peculiar
modes of branching of the horns, especially in rvespeet to the form of
the brow antlers.  Whether these differences that have been pointed out
are to be considered as constantly characterizing the reindeer of these dif-
ferent regions is still questionable, as bnt comparatively few specimens
appear to have been yet compared.  From the great variability in the
branching of the horns presented by all the different species of the Cer-
vider, the right and lett horns in the same individual, as well as the succes-
sive sets, being often most notably unlike, it seems to be a distinction of
doubtful value.

In reference to the disputed question of whether there are one or several

* Proc. Bost. Soe. Nat. 1list, Vol. IX, p. 226.

t In reference to the mueh fartlier extensiou sonthward of the habitat of this species
in earlier times than even two centuries ago, see the general remarks on the geograph-
ical distribution of the Massachusetts Mammals, at the close of the paper.
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speeies of reindeer, Mr. Andrew Marray, in his valuable work on the
Geographical Distribution of Mammals (p. 151), observes: « But there are
several varicties s how far some of these deserve to be reckoned species, and
it so, which of them, is a more ditlicult question.  There 15, first, the fossil
-ariety ; uext, the Lapland reindeer, which is nearest to the fossil type:
then the Siberiau, winch, although very close to the Lapland, differs in
the character of the horns; morcover, there are two varieties in North
America, and one in Greenland and Spitzbergen. I beheve all these to be
altered forms developed out of one stock, modified to an extent eorve-
sponding with the degree of deviation of their vespective climates from the
original condition of existence of that stock.””  Mr. Murray gives fizures,
copied from various authors, of the antlers of these different varieties, and
mentions in detail their points of difference and resemblanee ; coneerning
which he adds: © The resemblance between them 1s too constant, and, as
will be seen by the figures, is too considerable to be a matter of aecident
or coincidence.”

Dr. Richardson seems to have first elearly distinguished the two varieties
of Ameriean reindeer, or earibou. now so generally reecognized, but of the
woolland vaviety (¢ Cervus tarandus, var. 3 <yleestris ™) he claims to **know
little, having.” he says, »seen few of them alive or m an entirve state. It 13,”
e adds, »much larger than the Barren Ground earibon, has smaller horns,
and when in good condition is vastly inferior as an article of food.” The
Barren Ground varicty he seems to have studied with great care. Respect-
ing the character of the horns, the peculiar form of which seems to ba the
chief eharacter yet discovered by which to distingnish the different so-
called varieties, he observes: « The old males have, in general, the Jargest
and most palmated horns, while the young ones have them less branched,
and more eylindrical and pointed; but this is not uniformly the case, and
the vaciety of forms assumed by the horus of the caribou is, indecd, so
great, that it is diflicult to compreliend them all in a general description.
Some have the branches and extremities broadly palmated [the italicizing
is my own], aud set vound with finger-like points; others have them ey
lowdrical, and cren tapering, without any palinated portion whatcver. The
majority of adult miles have a brow antler. in form of a broad vertical
plate, running down betwixt the eyes. and hanging over the nose. In
some, this horn springs from the right Lorn. in others from the lefi ; in many
there is a plate from cuck side, and in a considerable number it is altogether
wanting : the plate is, in general, widest at its extremity, and is set with
four or five points, which are sometimes recurved.  The main stem of the
horn also exhibits an endless cariely mts thickness. altitude, and curcature.”
Major Smith observes, that a probable distinction, by which some, if no

all, of the varicties of earibou may be distinguished trom the reindeer of the
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Old Continent, is, that their horns are always shorter, less concave, more
robust, the palm narrower, and with fewer processes than those of the
former,” — a view that has been adopted by other writers.  Respecting
this assumption Dr. Richardson thus observes: 1 can with confidence say,
after having seen many thousands of the Buarren Ground kind, that the
borns of the ol males are as much, if not more, palmated than any antlers
ol the Euaropean reindeer to be found in the British Muscum.”  If atten-
tion is given to the partsof the above uotation from Dr. Richardson that I
have ialicized, it will be seen how unreliable must be any distinctions
based on the horns, unless the comparisons are more extended than they
thus fur ccam to have been. That the Lorns of the DBarren Ground form
may difler from thosc of the wooded districts in other points than size is
quite possible, but in the several pairs of horns of the latter in the Mu-
seum ot Comparative Zoology there is a very close resemblance to those of
the Barren Ground and Greenland caribous figured by Baird and Richard-
son, the Northern Maine speeimens mucl more nearly agreeing with these
than with Professor Laird’s fizures of the Lake Superior one (No. 900), which
is evidently an extreme form. The horns of the northern or Barren Ground
race of the American reindeer, according to the best anthorities, do not
difler essentially from those of the reindeer of the corresponding districts
of the Old World.  Mr. Muwrray quotes Mr. Alfred Newton as saying, in
reference to the reindeer he saw in Spitzbergen: “ The average type of a
good Spitzbergen head s very well represented by the first figure in tho
Fauna-Doreali Americana (Vol. I, p. 210) of the so-called Barren Ground
caribou (Cereus tarandus, var. arcticus Richardson) ”; which testimony
of Mr. Newton, he states, is supported by that of Xr. Lamont.* Mr. New-
ton, however, says the Spitzbergen reindeerare © certainly smaller than
the Lapland reindeer.”

Professor Baird observes, respeeting the American woodland race, that
its relationship to the European reindeer is not well ascertained.  “ The
opinion.” he says, “is gaining ground that the Buwrren Ground reindeer is
distinet, and as this xpecies cuts it off from the Arctie Circle, it would seem
most probable that it canuot he the same with the animal inhabiting the
c¢ivcumpolar region of the Okl World”  But the recorded observations
seem fully to prove, as is now, indeed, currently admitted, the existence
of two similar races on the O Continent, — a northern and a southern.
differing from cach other neardy as do the Barren Ground and woodland
varicties in North Ameriea.  ence if we allow two species of reindeer for
America, why not two for the Old World?  But there, where the species
has been longer and is hetter known, competent authorities scem not to

donbt their identity, and {rom which some c¢ven regard the American as

% (icog. Distr. of Mam., p. 155.
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inseparable. I have already shown that the characters used for their sepa-
ration are by no means reliable.  Concerning the Greenland reindecr, M.
Robert Brown, in w recent valuable paper on the Mammals of Greenland,*
says, *that after very excellent opportunities of eomparison and study,”
Lie considers + the Greenland reindeer only a climatic variety of the Ku-
ropean species. I have, moreover,” he adds, *scen specimens of reindeer
horns from Greenland, which could not be distinguished from Luropean,
and vice corsa. On the whole, however, there is a slight vartation.”

As | have previously remarked, T see no goo.l reason why all may not be
considered as oune speeies, within which may be distinguished several quite
well-marked geograplical races.

In relation to other facts, the differences in size presented by the two
races of American reindeer, the woodland and the Barren Ground, be-
comes extremely interesting ; for, supposing them to form one species, as
there scems to be little reason to doubt, the variation i this respect
is directly the veverse of that ordinarily presented by individeals of the
same speeies from localities differing considerably in latitude : the general
law being an increase in size at the northward. Dut here there is a
marked deerease. It is yet not qaite exceptional, as a point is reached
in the habitat of the non-migratory eircnmpolar species, where the rigor
of the climate, and the consequent altered conditions of life, scem un-
fivorable to a maximum development of the animal.  This is exempli-
fied by the small stature attiined by the circumpolar tribes of men, as the
Esquimanx of Greenland and of the north of America, and the Laplanders
of the Old World. The common wolf (C'anis lupus) has its smaller
northern form, which, in America at least, occupies the Barren Grounds
and the region northwards to the Arctic coast, and which differs quite
positively from its more southern relatives.t

Asmaller eirenmpolar Aretic form of the fox has long been recoanized, dif-
fering in color, in size, and in the textore of its fur from the common species
(Vulpes vwlgaris and 17 fuleus anet.).  And there is a well-known corre-
sponding race of bears, commonly referred to the Ursus arcfos, which in
Aueriea pass almost insensibly into the morc southern and larger Ursus
horribiis. Whether this decrease in size in the extreme boreal recions

* Proc. Lond. Zool. Soe., 1868, Part 1I, p. 332.

1 01 this species (Cunds grisco-albus Rich ) 1 consider that there are two varieties,
one of which is of 2 dark eolor and large size, inhabiting thie wooded portions of the
[Mackenzie's River] District as far north as the Youcon Liver. The other is usually
of v dirty white tint, with, in general, a davk stripe down the baek, and frequents the
Barren Grounds northwards to the Arctic coust. 1t is of smaller size than the first-
mentioned variety, and lives in much larger bands; indeed, it may possibly be a distinct
species.” — B R, Ross, NVat. flist. Rer., July, 1062, p. 271
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extends to other species T have not at present the means of determining,
though it is hardly to be expected that it will to all, since some of them are
to a considerable degree migratory, going southward in winter, as the
Ivoxes, martens, and some others.  Hence extremes of climate, whether
ol heat or cold, seem to unfavorably influence the development of animal
life generally, a mean or temperate region being as necessary for the
highest development of” the lower orders ot mammalia as for that of man.

Besides the marked climatie modifications in size and in other features
in the species cited above, certain other variations in them may be here
appropriately referred to. These, though stight, so commonly appear in
a number of species inhabiting the same region as to lead one at once to
stxpect a common cause for such differences. Dr. Richardson # long since
pointed ont slight differences in the color and texture of the fur, and in
the breadth of the foot, in species which he considered identical in North
America and Lurope, between their representatives from Northern North
Ameriea and Central Europe; the former having a finer and thicker
coat, and broader feet, to better adapt tham to a colder climate and a
more suow-covered country, as well as brighter and livelier colors.  These
modlifications appear also, he says, in the native domestic dogs.®

Naturalists have repeatedly remarked the narrower form of the head
in the moose, bear, fox, and wolf in Eastern North American specimens
as compared with others from Western Europe.  In the former, the abso-
lute breadth of the skull is generally less, while there is at the same
time a greater development of the facial portion.  In these animals a
difference in size has also been claimed to distinguish their representatives
from the two continents 3 bat, owing to the variation in size on cither con-
tinent with the tatitude and elevation of the locality at which they were
collected, observations on this point are somewhat contradictory. The
eencral indication, however, scems to be that the American somewhat
exceed the Furopean when both are from near the same isotherm.

I have already called attention to the fact of the same species varying in
color in diflerent porticns of its habitat, as in the case of the Cunis lupus.
On both continents, this species gradually changes from nearly white
(yellowish or grayish white) in the Avctie regions to very dark or * black ”
in the sonthern.  Individoals of the black and cross varietics of the fox
(Vulpes vulgaris) are most numcrous on both continents towards the

uorth ;1 at the south, while the general fulvous color prevails on the dorsal

I'anna Boreali-Americana, Vol. I, p. 01.
+ Mr. B. B. Ross gives the proportion of the different colors in the foxes killed in the

Mackenzie River Distriet as ved ;% ths, cross {sths, silver Sthsy orsixty per cent of the
dark variety to forty of the red; while as far south as the United States the dark vari-

ctics probably scareely exceed one per cent. — Nat. flist. Ller., 1562, p. 272.
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surface, there is apparently a arcater development of dusky on the ven-
tral ; this type forming the Vulpes © melanogaster™ of the south of Europe.
According to Professor Baird, the black varieties in some of the American
squirrels reach their greatest numerical development in the northern por-
tions of their habitat; # where also melanic speeimens of the marmot and
racoon are most frequent.  On the Atlantic slope there is a unoticeable
tendency to a predominance of gray rather than rufous tints, while in

the intevior, particularly in the Mississippi Valley, and on the Plains, the
reverse is the ease, in at least a number of species. Thave in another place T
called attention to the faded appearanee of the plumage of many species
of birds on the Plaing, in those that range across the continent; in others
there is a tendency to an inerease of fulvous and rufous, as is noticeable in
some mammals. In the Sonoran vegion there is a marked inclination to
pied varieties, such occurring in the weasels (P. frenatus and P. zantho-
genys), skunks (Mephitis bicolor and also in . mephitica), the hears and
squirrels.  The changing to white in winter of many species at the
north which at the south constantly rvetain their summer colors, as the
weasels, the Arvetic fox.f the wolf, and some ot the bares] it scems to me
is also to be properly classed in the category of climatic and geographi-
cal peculiaritics of coloration. The prevalence of neutral mouse-gray
tints in so large a proportion of the mammals of Australia, and of
plumbeous and Dblack in those of Afri:a, in contrast with the brighter
and more varied colors of thosesof the other continents, is but a grander
exhibition of the same kind. The hibernation of eertain species in
the cold regions that in the warmer are constantly active, as in the
Urside and Vespertilionide, for example, is in some respects a similar
phenomenon.

There are diflerences in size between specimens of the same species
from diflerent localities that are not apparently explainable on the ground
of difference in the latitnde and altitudes of their respective places of
birth.  On the Mississippi praivies, for example, some species of Muride,

* North Amer. Mam., p. 244,
Mem. Bost. Soe. Nat. Hist., Vol. 1, p. 513.

} Concerning this point Mr. Alfred Newton observes : I have never seen it re-
marked, but it is unquestionably the case, that nearly all the leelandic examples of
Canis Ligopus are ‘blue’ foxes : that is to say, their winter coat is nearly the same

~-+

color as their swmmer coat.  This fact, [ think, u-t be taken in connection with the
comparatively mild climate which Iceland enjoys in winter ; and if so, is analogous to
the circumstance that of the Alpine Have (ZLepus timidus Linn., non cuct.) always be-
coming white in Scandinavia, generally so in Scotland, but seldom in Ireland.” (Proc.
Zvill. Society of London, Dec. 1564, p. 497.)  Dr. Richardson also states that the Arctic
fox is of a purer white on the shores of Hudson’s Bay than at Bhering's Straits, where,
as is well known, the climate is considerably milder. (Faun. Bor. dmer., I, p. $7.)
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Talpidee, and Soricidee attain an appreciably lareer size than under nearly
the same Intitude and degree of clevation at the castward.  The same
fact is also observed in the mink ; while the bears of the Pacific slope are
laryer than from most other parts of the Continent.  Whether a greater
abundance of their proper food may be the cause of this, it is impossible
now to determine. They are facts, however, that are worthy of careful
consideration, and they are cited here simply to call to them further
attention.

It may be observed, in passing, that allied species, as the fox and wolf, vary
differently under the same conditions ; melanism being most developed in
the one at the south, and in the other at the north. It i also noteworthy that
cirenmpolar species follow the same law in their climatal variations that
obtains in the differentiation in both the fiuna and flora of the northern
Lemisphere in passing from the north southwards,  As is well known, there
are many species of animals and plants at the north, where their habitats
approximate, that are common to the two continents. Such species become
less and less numerous to the southwards, and bevond the tropies very
few oceur on both the Eastern and Western continents.  In like manner,
specimens from towards the north of the two continents of circumpolar
species that range over the north temperate regions are much nearer alike
than those collected from ncar their southern limits of distribution.

IPor the following notes on the Cetaceans of the Maszachusetts coast,
and their loeal names, I am indebted, as previously stated, to Captain
N. L. Atwood, of Provinectown.  IFor the seientific names I am nader
oblications to Profes<or . 1. Cope, of Philadelphia, to whom 1 for-
warded Captain Atwood's notes for the determination ol the species.
Professor Cope's identifications and remarks ave distingnished by being

cnelosed in brackets.

BALANIDZA.

19. [Baleena cisarctica Core.] = Ricnrt Wiarne. Occasional.

“ Thix well-known xpecies i at times taken heve s in former years they
were much more frequent in their visits than now.  Although a straggling
specimen may be scen at any time, they are generally more common
during the latter part of April and the carly part of May. They
vield a larcer amount of oil than any other species that visits our
const; besides which they have a large gqnantity of whalebone that

finds a ready market, known as the © black whalebone” of commeree.
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The skeleton of the right whale in the Museum of Comparative Zo-
ology was taken here. The specimen yielded eighty barrels of oil,

andd the bone that was taken from its mouth was sold for 3 1,000.”

20. [Agaphelus gibbosus (Erxl) Core.] “Scrace WHALE.
Rare. A species of whale known by this name, nearly allied to
it not identical with the right whale, is sometimes taken here. Tt
is the opinion of many of our whalemen that they are not a distinet
species, but the young right whale that lost its mother while very
young and grew up without parental care, which has caused a slight
wodification.  The most prominent feature is that in its dor=al ridge,
near the tail, there are a number of small projections or bLunches,
having some resemblance to the tecth of a saw. It has no dorsal fin

or hump on its back.”

21. [Megaptera osphyia Core, or another Megaptera.®]
“1rarpack Wnane.,  This species is common on our coast, and
sometimes comes into Provincetown harbor, where it is attacked and
killed by our whalemen.  They yiell but a small quantity of oil com-
pared with the yicld of the right whale, the usual quantity being from
ten to fiftcen barrels.  The bone in its mouth, unlike that of the right
whale, is of little value and not considered worth saving.  When
harpooned it will run with great swiftness, and continues to do so
while it is being killed.  Tts affection for its young scems stronger than
that of any other species, as the mother will expose her own life in
defence of her offspring °

22. Bschrichtius robustus Lirs. Professor Cope informs me
that he has found a jaw of this species on the New JC]‘SCY coast; 1t
should in all probability be enumerated in the present list.

23. [Sibbaldius tectirostris Corr, and probably another spe-
cies.] *Fivpack Wiare.  Frequent.

*T'his species is the most common large whale found along our coast,
and is frequently seen at all times in the year. They are not har-

* Professor Cope believes that under the naine of ¢ ITumpback,” of Captain Atwood’s

list, more than one species may be embraced ; and also more than onc under the species
called “ Scragg Whale.”
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pooncd by ihe whalemen, as they run so swiflly they cannot be killed.
I Lave known afew to be killed by shooting them with a bomb lance.
When they have been killed in this way in our bay they always sink
to the bottom (they being wot a fut whale), and vemain there some few
days, during which time much of the blubber is ecateu ofl” by sharks.
I have known two of this species to run on shore in the night, in our
harbor. and be left by the receding tide. When they were killed there
appeared to be no indications of disease, and the canse of their running
on the beach could not be learned. One of them yielded fourteen and
the other twenty barrels of oil.”  In a subsequent communication
Captaia Atwood adds: »The finback is o speecies that yiclds only a
small quantity of oil compared with itz size ; the blubber iz thinner
than in other species. The right whale kitled here, of which the skele-
ton is in the Muscun of Compurative Zoslogy, was forty-seven feet
long, and yicelded eighty barrels and fourteen gallons of oil; a fin-
back since killed here was fifty-four feet long, and made ouly twenty

barrels of oil, though a good fat whale of its kind.”

24. Bibbaldius tubsrosus Core. A specimen at first doubt-
fully referred to the S laticeps Gray,* by Professor Cope, but since
regarded by him as a new species§ was captured in Mobjack DBay,
Virainia, in May, 1866, It being a somewhat northern speeies, it should

probably be included in the present list.

25. [8ibbaldins borealis 'iscit] * Svrrnrr-porroy WiaLe,
Rare. = This species is said to oceur on our const.  Like the fin-
back, it has on its back a very small dorsal fin. Deing very much
clongated, it is a ~wift runner. and passes through the water with a
veloeity so great that the whalenten eammot kil them in the same way
that they tuke the other specics. T have never seen it dead, and know

but little about it.”

26. [ Balecnoptera rostratra. [ have not yet identified this
one.]  “Gravrvs, Oceasional. When geen here alone, we know it
by that name. It i< the opinion of some of our whalemen, with whom
I have conversed respeeting this whale, that it is not a distinet species,

bat the young of the finhack.”

= Proe. Phil. Acad. Nat. Sci., 1866, p. 267, PbIL, 1869, p. 16,
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PHYSETERIDA.

27. Physeter macvocephalus Paxver. Seery WnarLe.  Oc-

casional off the coast; formerly much more frequent.

23, [Mesoplodon sowerbiensis.] To thisspecies Professor Cope
refers a specimen found stranded a short time since on Nantucket Island.
I learn from Mr. S, C. Martin that it was called © Grampus” by the
whalemen, and that its length was sixteen feet and three inches, and
girth seven feet.  The skall, presented by Mr. Martin to Professor
Agassiz, s now in the Museum of Comparative Zoology, and is the
specimen referred to by Professor Agassiz at the meeting of the Bos-
ton Society of Natural Ilistory, held November 6, 1867,  Ile remarked
that it was a species new to America, and that it belonged to the genus
Mesoplodon, as chavacterized by Gervais, and ought to be separated
from the fossil Xiphius, deseribed by Cuvier.®

DELPHINIDZA.

29. [Orca gladiator Svypevar.] “ KinLer. This species visits
our bay occasionally i small schools.  Their dorsal fin is several feet
high when fully grown. They are at times in summer scen coming
into our harbor. The horse-mackerel fears them, and will run in

shore when they appear.”

30. [Globiocephalus melas TratLn.  (D. dnfermedins arlan
and . dntermedins Gray.)] * Brackrisi. Common. This well-
known species sometimes come into our bay in laree schools in sum-
mer and antumn.  They are then attacked by a number of boats from
the shore, and often driven into shoal water or on shore and hundreds
killed.”

31. Hyperaodon bidens OweN. A specimen referred by Pro-
fessor Cope to this species came ashore at North Dennis in January,
1869 ; its skeleton, secured by Mr. J. 1. Dlake, iz now in the Museum

* Proc. Bost. Soc. Nat. Hist., Vol. X1, p. 318.
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o Comparative Zoslozy. A few weeks later Profeszor Cope obtained
another that was stranded near Newport, R, T,

32. [Beluga canadensis Ilrxr. Winrte WiaLe.] At the close
his list Captain Atwood thus mentions a species identified by Pro-

of
fessor Cope as above: * Besides those already named, some few years
azo a species was killed in our harbor and brought on shore whieh
no one knew. T examined it, and found it to differ from all other spe-
cies. Not long afler it was announced in the papers that there was
a white whale on exhibition at the Aquarial Gardens in Boston, that
Mr. Cutting had brought alive from thie river St. Lawrence; a species
that had never been seen seuth of that river.  Soon after T visited
Boston and called to see it I pronounced it to be identical with the
unknown species taken at Provinectown.”  This undoubted occurrence
of the white whale at Proviecetown is the only instance of its having
heen found so far south that hus come to my knowledge.  The <keleton
of the specimen exhibited at the Boston Aquarial Gardens, and referred
to above by Captain Atwood, is in the Muscum of Comparative Zo-

ology. Ts was presented by Mr. Cutting.

33. [? Liagenorhynchus sp.] “Cow Fisn.  Oceasional.

“'This species differs from the blackfish in being much smaller,
and in yielding much less oil.  Tis blubber is thinner, and its color is a
light marble. It is sometimes called white blackfish by our whalers.
Tt is occasionally killed here, but it does not appear in large schools,
like the blackfish. Tt is a distinet species, intermediale in size be-

tween the blackfish and the species we call porpoise (dolphin).”

34. [Delphinus erebennus Cove. [+ Porroise. Thisis not
an abundant species here.  They are at times in summer scen passing
along the shore in large schools, going northward 5 in autumn they may

be scen going back to the southward.”

55. Delphinus clymene Gray. , According to Professor Cope
this <pecies has been taken on the coast of New Jersey® and it is not
unlikely to occasionally visit our shores.

36. [Phoczna americana Acass. (or P brachyetum Cope; T

* Proc. Phil. Acad. Nat. Sci., 1865, p. 261.
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do not know which name will stand as yet.)] * SNuFFER or PUFFING
Pic (Lhocwna americana). ‘This is the smallest of all the speecies.
It is very common here at all seasons, and is occasionally eaught in
nets set for mackerel or blue-fish.”  There are several skeletons in the

Museum of Comparative Zoology.

VESPERTILIONIDA.

37. Liasiurus noveboracensis Gray. (Fespertilio novebora-
censis Erxl) Rep Bar. New Yorx Bar. Common; in some
sections of the State the most numerous speeies of the family.

This species varies greatly in color, but the differcnce seems to be
chiefly sexual. The adult males are gencrally much lighter than the
females. In the young the sexual variation in color seems to be often
much less marked.

The only well-marked distinguishing characteristics between this species
and the next, except in more highly colored specimens of the latter, is gen-
erally the black border to the ear, and the black on the lips in L. cinereus.
In each there are the same bands of color on the hairs, distributed in the
same way, — dusky, verging to black at the base, then pale ycllowish
brown, succeeded by darker or brighter bands of red, and tipped with
whitish.  In some specimens the terminal band of whitish is quite absent,
particularly on the anterior part of the Lody, the subterminal bright red
zone being thus continuous to the tips of the hairs. In other specimens
the terminal band of white is developed to a great degree, so as to very
much obseure the red or dark chocolate zone beneath. Such specimens
often strongly approximate to what is called L. cinereus (17 pruinosus
Say), where the terminal white zone reaches its maximum of development,
and the subterminal russet zone its greatest intensity. I feel, in fact, far
from sure that the species are distinct. In a series of about twenty Massa-
chusetts skins, nearly all marked for sex by the collector (Mr. C. J. May-
nard), all the males are of a beautiful licht, bright, yellowish red, with
searcely a trace of the apical white; the females, though somewhat more
variable, are universally darker, the licht red of the males being replaced
in these by dark russet, which is more or less obscured by the whitish tips
of the fur. The alcoholic series, so far as carefully examined in reference
to this point, indicates this sexual difference to be quite constant; but
there arc occasional exceptions.

Very little scems to be known respecting the time of copulation or the
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period of gestation of the bats.  From Mr. J. Gi. Shute, of Woburn, I
learn a fact in reference to this point observed by him some few years
since.  Soon after sunset one cvening in October he observed a strange
object pass bim in the air, which seemed to full to the ground not far
from where he was standing.  Repairing immediately to the spot he
soon fonnd it, which proved to be a pair of these bats in coitu. They
were captured and thrown into alcohol, and thus forwarded to the
Museum of Comparative Zoology.  About the 20th of June I once found,
in Northern lIhinois, a number of the Scotophilus georgianus eontaining
quite advanced fictuses, usually four or five in number.  Dr. C. C. Ab-
bott says that the V. subulatus brings forth its litter of three to five young
late in June.*®

38. Liasiurus cinereus II. Avnex. (Tespertilio pruinosus Say.)
IHoary Bar. Not common, Probably the rarest species of the fam-
ily found in the State.  Though commonly given in New England
lists, I have never seen it from Massachusctts. 1 have been able to
find but two speeimens in the Muscum collection referable to it, and
those are, unfortunately, without localities. I have often scen in local
collections specimens labelled with this name, but they were only the
more hoary form of the common L. norchoracensis. Ivom Dr. Allen’s
list of specimens its range seems to be nearly that of the preceding, —
throughout temperate North Ameriea at least, —as some of them are
stated to have been received from Neova Scotia, Red River Settlement,
Louisiana, Matamoras, New Mexico, California, &e. As already ob-

served, 1 question the validity of this species.

39. Scotophilus fuscus II. ALLex.  (Jespertilio fuscus Pal. de
Souv.; V. carolinensis Geoff. St. 11il)  Canrorina Bar.  Common.

1 not only consider the suspicion of Dr. Allen that S. carolincasis and
S. fuseus “may prove to be the same” well founded, but to his list of
synonymes of this species would add FEptisceus mclanops of Rafinesque.
I would remove from it the 17 gryphus of 1. Cuvier, which I consider

refers to the V. subulatus Say.

40. Scotophilus georgianus Il Arrex. Less common than
several of the other specics, but apparently mnot excessively rare.

There are several specimens in the Musenm of Comparative Zoology

* Geology of New Jersey, Appendix, p. 752,
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from Massachusctts, and others from Maine, the latter being at present
its most northern known locality. This species is believed to be now
for the first time reported from the Eastern States.

It appears to me that it would have been better to have entirely ignored
the synonymes considered by Dr. Allen as doubtfully referring to this
speeies than to have adopted any of them for its designation. Thel. geor-
giwnus of F. Cuvier scems to me to be undoubtedly referable to V. subeu-
latus. If any of F. Cuvier’s names are to be considered as referring to
it, it scems to me it is the 1. Saleriof the same data, though it appears
liighly questionable whether this also, as well as the V7. monticolu of Bach-
man may not be more appropriately referred to . subulatus, judg-
ing from the very imperfect descriptions alone. Dr. Allen, however, has
lad the types of some of these for examination, and finds them to corre-
spond with what he calls S. georgianus, and it is this that appears to have

guided him in determining these references.

41. Scotophilus noctivagans H. ALLeN. (Fespertilio noctiva-
gans Le Conte.)  SILVERY-lsirep Bar. Rather common.

12. Vespertilio subulatus Siy. Lirree Browy BDar.  Com-
mon, especially in the Connecticut Valley. At Springficld it is one of
the most common, if not the most common species.

Prior to the publication of Dr. Allen’s monograph, but one species of the
genus Vespertilio, as now restricted, had been recognized from Massachusetts,
though others, based however on very doubtful characters, had been given by
different authors from the Middle States. All who have eritically studied
the bats are well aware that they are (uite variable in color and in many
other eharacters.  Thus Dr. Allen, under Seotophilus fuscus* in alluding
to certain variations in the form of the ear pointed out by Major Le Conte
as distinguishing certain species of* European authors, which Dr. Allen
very properly deems to be merely nominal, observes: “ While acknowledg-
ing that these differences may exist, I do not consider them constant. In
aspecies so extensively distributed, and in a family so well known for its
Protean tendencies as that to which S. fuscus belongs, slight and variable
changes, confined entirely to the parts of the ear, are hardly sufficient data
for these separations.” Under I'espertiliot he remarks: ¢ Owing to the
fact that species of this genus have a widely spread distribution, minute
differences in form and color in specimens breucht from distant localities

* Monograph, p. 83. + Ibid., p. 46.
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Lave been made of more importance than they deserve.  Species have thus
sprung up, many of which have never been identified, and seem only to
retard progress by a useless synonomy.” We fear, however, that Dr.
Allen, with all his care, and the almost unexceptionable eharacter of his
admirable Monograph, has fallen in this group into an error which he
found 1t necessary to eriticise in others.  With original specimens of most
of his speeies for examination, I am unable to convince mysclf; either from
these or from his descriptions, that several of the species recognized or
described as new by him — espeeially 17, lucifugus and T~ cvotis, and also
V. affinis — are not really referable to 17 subulatus.  Among the large lot
of bats furnished by the Musenm of Comparative Zoology for use in the
preparation of his Monograph, including some two hundred specimens from
different parts of North America (besides many from foreign countrics),
specimens of Tespertilio from various localities in Maine and Massachusetts
were labelled by him, when returned, respectively 17 crotis, T, subnlatus, and
V. lucifugus.  Individuals of the same colony. and that I scarcely doubt in
some cases belonged to the same litter, of what I eall 17 subulatus, vary
considerably in color, and not a little in the form of the ear. Dr. Allen
says: “ The specimens of V. subulatus arrange themselves into two groups,
one of which may be considered typical, the other tending in the shape of
the car to the picceding species [V, evotis].  Indeed, the changes from
one species to the other is so gradual that it is dificult to assign a
boundary to each. I have included under 1. subulalus a number of speci-
mens which have the ear higher than those from which the deseription has
been taken, but agreeing with 7. subwlatus n other particulars.” #

From a eritical analysis and comparison of the tables of mcasurements
given by him of the different species of this genus, they appear most
decidedly to intergrade, no lessin the size and form of the car — the char-
acter on which their separation s mainly based — than in other points.
The V. lucifugus has, perhaps, the best claims to be regarded as a species,
but these scem to be highly equivocal. 1. evotis is the form with the
highest, and relatively the largest ear, grading in this particular into V.
subulatus, the more eommon form, and this again into 17 «fjinis (of which
but one specimen had been reeeived) and I”. lucijugus, in which the ear
exhibits the minimum of size. In the latter the snout is blunter, and in
the first more produced, this character correlating with the narrowed
and clongated or shortened and blunted ear. In other words, the V. cvo-
tis is the slender form, the 1. lucifugus the robust form, 17 subulatus
coming in between the two.t They all appear to have the same geograph-

* Monograph, p. 51.
t Naturalists seem to overlook the fact that feral animals may vary in size, in general
orm, in physiognomy, in temperament and disposition, in the same way as different
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ical distribution, and specimens of cach generally occur in collections from
the same localities, whenever the number of specimens received is at all
large. They are sometimes found in cool weather clinging together in the
same “festoons.”

Lach species ranges, according to Dr. Allen, from occan to ocean, and
from very far north nearly or quite to the tropics.

Prior to 1864 only five species of bats were currently reported from
New Eagland 3 Dr. Allen’s Monograph nearly doubied the number, increas-
iag it to nine.  Ounly six, however, ave recognized in the present catalogue,
one only (Scotophilus georgianus) having been added to those previously
well kuown.

In respect to the many species of bats imperfeetly deseribed by some
of the carlier authors, I have little hesitancy in referring to V. subulatus
of Suay the following : —

V. lucifugus Le Conte, Cuv. An. King. (McMaurtrie’s ed.), 1831, p. 431.

V. Curoli Zimm., Man. de Mam., I, 1835, p. 236.

V. gryphus T. Cuv., Nouv. Ann. du Mus. d'Hist. Nat., I, 1832, p. 15.

V. Salari Ibid., p. 16.

V. crassus Ibid., p. 18.

V. georgianus Ibid., p. 16.

V. subjflacus Ibid., p. 17.

V7. Urevirostris Pr. Maximilian, Verzeich. Beobach. Siugethiere in Nord

Amer., p. 19.
V. monticola Aud. and Bach., Journ. Phil. Acad. Nat. Sc., Vol. VIIL
1842, p. 280.

V. viryinianus 1bid., p. 282,

V. californicus Ibid., p. 285,

V. Leibii Tuid,, p. 284,

SORICIDA.

43. Neosorex palustris Verrinn.®*  (Sorex palustris Rich.;

individuals of any given natiouulity of men or breed of domesticated animals, in which
such variations are patent to the most casual observer. In wild animals it needs only
a critical comparison of many individuuls of any species, concerning the identity of
which there is no question, to satisfyv careful investigators that it is equally the case
Liere. Tt fails to be ns well recognized only becanse it is impossible for us to be in suf-
ficiently intimate relation with animals in astate of natare.  Inmany instances where they
are brought under the sune conditions relatively for observation, as in the case of dif-
forent species of Cervide, when kept in parks, it is soon detected. 1In this connecetion
compare the observations of Judge Caton on “ American Cervide ”* (see antea, p. 194).

* Notice of n Neosorex from Massaehusetts, and of Sorex Thompsoni from Maine. By
A. K. Verrill, Proc. Bost. Soc. Nat. Hist., Vol. IX (Oct. 1862), p. 164.
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Neosorex albibarbls Cope.)  Manszu Surrw. Dut three specimens
of this species are as yet known from New England, two of which
were captured by Professor E. D. Cope, at Franconia, N. IL., and the
ather by Mr. . W. Putnam, at Warwick, Mass.  Professor Cope’s
specimens were swimming in a lake when first scen, about forty feet
from the bank. As obscerved by Professor Verrill, the species of this
genus are eminently adapted to an aquatic wode of life, they having

large fringed feet and valvular ears.

41. Sorex platyrhinus Lixsrey. Broap-xNosep Surrw,
Comparatively common. I have taken a considerable number at
Springficld, and Professor S. F. Daird, in his Mammals of North
America (p. 20), cites nineteen examples in his list of specimens of this
species from Massachusetts, eichteen of which were from Middleboro,
and colleeted by Mr. J. W. . Jenks.

15. Borex Cooperi Bacmuay.  Coorer's Surew.  This rare
species I have never scen my=clf {rom this State; Professor Baird
mentions two specimens from Middleboro’, received from Mr, Jenks.
Professor Verrill, in his paper already cited, vefers to 2 specimen from
Danvers, in the collection of the Essex Tustitute, as being the only one
he had scen from New LEneland.  Tast winter I received it from
Wayne Co.. N. Y., from my friend, Mr. Charles Potwine.  The speel-
men was eaptured in the daytime, while running on the snow in the

woods.

46. Sorex Forsteri Nicn. Forster's Surew. From its known
range ¥ this species is most likely to oceur in Massachusetts. It has,
in fact, been reported as often met with here, both In summer and in
winter.f

Thompsow’s shrew (Sores Thompson! Baird) is also to he expected
to ocenr in this State, it having been received by Professor Daird from
Halifax, N. S., and Zanesville, Ohio, and by Professor Verrill from
Maine.

® “Ilndson's Bay to Curlisle, Pa” — Bareo.

f “1In the atter season they ave found beneath a pile of wood or logs. and their tracks
in the snow show their wanderings in search of food.” — L. A, SamurLs, Agriculture
of Mass., 1861, p. 142.
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47. Blarina brevicauda. (Sorex lrecicaudus Say, Emmons’s
Rep., p. 135 Dlurina talpoides Gray). Movre Siicew, Common. DBy

far the most unmerous specics of the tamily.

A second species of Blurina, the . brevicauda of Gray (Sorer Urevicaudus
Say) was formerly reported to exist in this State. Connecticut, New York,
and thronghout Eustern North America generally,  DBut Professor Baird
supposes it, if distinet from . tulpoides, to be exclusively Western; he
lLias, howevcr, fiailed to point out any diflerences of mueh weight between
specimens he refers respeetively to S, brevicaudus Say and S. talpoides
Gapper (L. talpoides Gray).  In bis diagnosis ot B, brevicauda he says:
» Lareest of all American shrews hitherto discovered (?),” and gives its di-
mensions as ¢ Length, unstretehed, over four inches to the root of the tail ”§
while he gives the *average length of head and body” of D. talpoides as
“three and a half inches””  Say gives the length of the head and body of
S. brevicaudus as three inches and five eighths, or 3.62, which but slightly
exceeds Professor Baird’s average for D. talpoides ; the two largest speci-
mens of which he gives measurements (No. 2,078, {from Massachusetts, and
No. 2,116, from Hlinoix) slightly exceed this size. .\ Massachusetts speci-
men before me measures fully four inches, and two others exceed 3.73.
Under 5. talpoides he says. * With a large number of specimens before
me, [ have been more than usually perplexed in the attempt to determine
the species of short-tailed shrews, as given by anthors, and especially to
distinguish between S, brericaudus and S, Deleayi, of Bachman, De Kay,
and others. T am satisfied that the latter species 1s identical with S. al-
poides of Gapper (which indeed has priority of date), having found no
essentiul diflerences between Canadian specimens and those from Mas-
sachusetts, Vermont, New York, Michigan, Wiseonsin, and elsewhere.
Gapper’s specimen, it will be remembered, was taken in the district be-
tween York and Lake Simcoe, in Upper Canada.

= Thus far,” he continues, “ 1 have not been able to find any shrews from
Massachusetts, New York, or adjoining States, possessing all the characters
assizned by Bachman and De Kay.  The hair of the same speeies varies
with the season, being longer, sotter, and fuller in winter; the precise shade
of color is likewise not constant.  The proportions of the shrews, unless
taken from alcoholie or fresh specimens. vary exceedingly in the same spe-
cies, according as the skin is under or over stuffed.

= For the present, therefore, T shall refer all the large shrews with short
tails from the Atlantie States to the S. talpoiiles. 1 have, however, before
me some specimens from the Upper Missouri and lowa, which, as they
differ in size {from any in the EKast, and agree rather more closely with
the S. brevicaudus of Say, I shall refer to this speeies.” #

* North American Mammals, p. 41,
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Under B. brevicaudus Professor Baird further observes: I have found
very great difliculty in identifying with any ccrtainty the S. brecicaudus of
Say, at least in the veferences to this speeies, as supposed to be found in
the castern portion of the continent. I have, however, I think, discovered
it in some speetmens of very large size from Nebraska and Iowa, localities
nearer to that of the original specimen (Council Blufls) than of any speei-
men yet discovered.”  In his list of the specimens referred to this species
Professor Baird gives two from Nebraska, two {rom Jowa, and one each
from Illinois and Wiscousin. The latter four are, however, referred with
a mark of doubt. It is to be regretted that full measnrements of all these
speeimens are not given for comparison with the excellent series of B. “tal-
poides” ;* as the size of two out of the three given is equalled by several of
the L. talpoides, they being respectively but 3.50 and 3.65 inches in length.
In view of the generally admitted variability of this species in size, color,
length of tail, &c., at single localities, and which some seventy spechmens
now before me from Massachusetts fully demonstrate, and the but slightly
larger size of Mr. Say's single example fromr Council Dlufls (which forms
the original of S. drevicaudus) than the average of onr short-tailed shrews,
1 refer to one species, and to this of Say, all the short-tailed shrews of the
Northern and the Lastern States, Canada and the adjoining Provinces, of
which the more recent name (S. talpoides) of Gapper becomes a synonyme.
Also, in view of the already known wide distribution of this species, and
the law of variation in size with respect to latitude and elevation, T must
also consider the S. carolinensis of Bachman, which only differs from the
northern specimens of S. brevicaudus (. talpoides Gray, Baird’s Teport) in
its slightly smaller size, as mercly the more southern and hence the smaller
race. Indeed, in consequence of the large size allowed it by Dr. Bach-
man, Professor Daird is inclined to consider this name as a synonyme of 7.
talpoides, as under this species e states: “Nor do T feel guite sure that
the Sorcx caralinensis of Bachman is really anything clse than a small

S. talpoides. The measnrements given by him (length three inches) agree

* There has never been a more valuable contribution to the Natural Ilistory of the
Mammals and Birds of North America, or of any country, than the lists of specimens
and tables of measurements published by Professor Baird in his great and invaluable
works on these two classes of tlie North Americin Vertebrata, contained in Volumes
VI and IX of the Reports of the Pacitic Laiivoad Explorations and Surveys.  They
show not only, to a eonsiderable extent, the geographical range of the diflerent spe-
cies, but their variation in size and proportion at different localities, and, when the
nnmber is large from one loeality, the variation at single loealities. The possession of
these tables and his accompanying minute descriptions is next to having in hand the
specimens themselves. It is very mnch to be regretted that so small a proportion of
our natural history descriptions have been written with this great care and minuteness
of detail.
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precisely with many from Massachusetts and clsewhere, and are essentially

the same in proportion with those of the largest-sized specimens of S. tal-
poides.”  But he adds: ¢ There is, however, a distinet species in the South-
ern States, considerably smaller than S. talpoides, to which Bachman’s name
my be applied.”  Farther on he gives a diagnosis of a “D. carolinensis,”
under which he cites Bachman’s .S, carolinensis” as a syncayme.  IHe de-

»

seribes it as “size considerably less than adults of L. talpoides,” and gives
the length of head and body as *about 2.50 inches.” Comparing it
with . lrevicaudu, he says it differs from that species in its considerably
smaller size, proportionally smaller feet. and in having the + third and fourth
lateral teeth lareer in proportion to the first and sccond,” &e. Under this
heal he cites four specimens, three of which are from Missouri. and the
other from Sonth Carolina.  These, he says, “agree in the main very well
together, and as indicating a southern species smaller than . ta/poides or
brevicauda.”  After finally referring S. earolinensis of Bachman to this
species, he says: 1 am by no means clear, however, that the particular
measurements cited by him do not belong really to a specimen of B. tal-
poides ; but,” he strangely adds, Dr. Bachman having given us no such inti-
mation, “he [Dr. Bachman] undoubtedly was aequainted with a species
smaller than the latter” (5. carolinensis Bachman).  That there is a some-
what smaller race in the South is unquestionable, but its speeific rank is
not to me so clear.  This smaller form seems to occur generally throughout
the Southern States, and along the low coast border as far north as New
Jersey, aud even perhaps to New York, corresponding in the limits of its
distribution northward with the northern boundary of the Carolintan
IFanna; the larger form ocenpying the Northern States generally. and the
Lighlands of the Alle zhanies south to Georgia; it thusoccnrring thronghout
the whole extent of the Alleghanian Fauna, and possibly thronghont the
Canadian. The range of B brericauda is now carried southwards to Florida
and Texas, with only such differences in size between northern and south-
ern specimens as are aduiitted to occur in other unquestioned species of
mammals that have the same geographical range; the difference in size
being the only constant or tangible distinction yet pointed out. The dif
ficulty experienced by Professor Baird in determining the species of the
older auhors, it scems to me results chiefly from two causes: first, the
imperfect character of the deseriptions, which are generally of single speci-
mens only, and of skins and stulfed examples; second, the by far too great
number indieated.

In thix couneetion it is proper to notice a species of Jlarina described as
new in the Report on North American Mammals (p. 47) from a single speci-
S

men from Burlington, Vermont.  This specimen, its deseriber savs, ©in ex-

ternal appearance perfectly resembles specimens of . talpoides,” but “has
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some remarkable peculiarities of the skall.  While it has no satisfactory
external characters by which to desiznate it.” ¢ the skull is so entirely difer-
ent from all others” he had seen, he says, as  almost to make a distinct sub-
genns.”  This difference consists in its being mueh narrower than in other
short-tailed shrews, anld in the greatest interorbital constriction being
placed a little in front of the middle, instead of behind it, as in the others,
and in its being greater in amonnt.  In regard to this specimen, I need
only add that, in vespect to its skull, and in this character alone,* whether
really a distinct species or an abnormal individual variation, it still remains
unique, no other like it having yet become known to naturalists.

In continuing this preliminary revision of the Blarine, we find that ten
species of this strietly American genus 1 of the short-tailed shrews have been
deseribed, all from the United States, three of which were first character-
ized by Professor Baird in his North American Mammals.  Seven are
recoanized in this work as valid; two are given as doubtful or unidenti-
fied, and one is doubtfully referred to one of the others. These are ar-
ranged in two sections, according to the number of premolars; seetion
«A” having five, and section “DB” four. Their dental formulz are as
follows : —

. 2 5—=5  1—4 ] 2 4—4
Section A\, 5 —+ ey 4 . 325 seetion B, E—&— = ‘)—}— — = 30.

A lengthy diagnosis is given of each scetion, but no other essential differ-
ences are pointed out, the distinetions in respect to color, &e., being, as is
evident from the deseriptions of the species that follow, inconstant and
invalid, In section I the first premolar is said to be slightly larger than the
second, and in scetion A to be smaller than the second.  But in the de-

# That i<, judging from Professor Buird’s deseription; but from the figures of its

skull (PL XXX, Fia. ), it seemns to have lad an imperfect or abnormal dentition, the
number of visible premolars being three instcal of four, in the upper jaw, and one

instead of two in the lower, with a naked space between them and the ineisors. Tt is

possible, lowever, that the first premolar in each jaw had beecome aecidentally lost
before the skull passed into the hands of the artist.

1 Surex brevieaudus Say, Long's Lxped., I, 1x23, 164,

‘o parvus SAay, Ibid., 163,

‘o alpoides Garrra, Zool. Jonrn., V, 1830, 208, P’I. VIIL.

« capolinensis Bacnmax, Journ. Phil. Acad. Nat. Se., VII, 1837, 366, Pl

NI, Fig 1

“ eimercus 1bid., 873, PL XX, Vig. 3.

“  Dekayi Ihid., 377, PL XXI1L, Fig. 4

“ (Brachysorcr) MToland, Duvrrsoy, Mag. de Zool., 1843, 40, P1 11, Fig. 6
Blarina angusticeps Barkn, No Am. Mam,, 1857, 47.

o exilipes 1bid., 51,
“  DBerlundiers 1bid., 63.
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seriptions of D. cinerea, B. Derlandieri, and B. exilipes, which constitute
section B, it is distinctly stated that the first premolar is smaller than the
sccond. Tigures of the skulls of all the species of both sections are given
in Pls. XXVII and XXX, but in no case does the first premolar appear
to be quite equal to the second.  In regard to section B, there are several

circumstances saggestive of its being founded en immature examples of
seetion A, in which the dentition is ineomplete.® Al the species are di-
minutive, and vary but little in size; the teeth are gererally proportion-
ally large compared with the size of the skull, as is always the case in
young animals, and other characters seem to indicate immaturity.  The
missing premolar is the one we should expect the animal to acquire latest.t
All the species of section B come from within the admitted geozraphical
range of the species of seetion A, one only (B. Derlandieri) possibly ex-
cepted.  Unfortunately, very voung specimens of shrews are extremely
rare in colleetions, and in the large sevies of Dlarine in the Museum of
Comparative Zodlogy there are none so small as those embraced under
Baird's section B.  In several of the smallest of them the fifth premolar
is scarcely visible, forming a minute uncolored point on the inside of the
jaw. In asingle specimen from Middleboro’, the smallest of the lot, it is
wholly wanting. I regret that I have been unable to examine any of the
original types of the species of seetion B. DBetween the three supposed
species of this section (L. einerca, D. exidipes, B. Berlandicri) the differ-
ences (whichsecin to eonsist chietly in eolor, especially between the first two)
are not greater nor different from those seen in a large series of specimens
from Massachusetts or other localitics.  The differences between the dif-
ferent specimens referred to either of the species are also very appreciable,
and in some cases (see under cincrea and exilipes in North American Mam-
mals) so great that their assignment was very doubtfully made. While
the evidence of the existence of so many species of Dlarina in the Eastern
United States, if really of more than one, is evidently very slight, I do
not claim to have fully shown that but the one exists; my design has been
mainly to eall attention to the great need of a thorough revision of this

* It is well known that in Sealops aquaticus the number of teeth in the young is less
than in the adult, and this differenee has resulted in diserepant statements in respect
to its dentition. (See Baciarax on the Mole Shrews of North America, in Proe. Bost.
Soc. Nat. Hist. 1,40, Alvo, Quad. N. Amer., Vol. I, p. 92.

t The speeies of Sorex are divided into two sections on similar charncters, where
small size again aecompanics the lesser number of teeth. There are oher ecirenm-
stanees that render it not improbable that we have here again a section * I3,”" based on
immature representatives of a section * A" The number of species of Sorez admitted
for the United States, twelve or more, is probably quite too large, though undoubtedly
there may be half that number.
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group. What I do claim is, that there is as vet no good evidence of the
existence of more than the common and widely dispersed . brevicauda;
that the numerous other supposed species that have been described are
mainly based, in the first section, on variations in size dependent upon
locality, and that there are strong indications that those of the second
section rest on variations, dependent upon immaturity, of the representa-

tives of the first; that if other species do exist, as is not of course improba-

ble, naturalists have thus far failed to satistactovily establish the fact.

In

number of species, Dlarina thus corresponds with Condylura, and in dis-

tribution with Scalops aquaticus.

In the following comparative analysis of the diagnoses of sections A and
B of Dlarina, given in the Report on North American Mammals, some

points but casually alluded to above are more fully discussed. A table

of synonymes is also added.

Genus Blarina Gray.

List oF TIHIE SPECIES.

SEcTION A.
B. talpoides.
B. brevicauda.
B. carolinensis.
B. angusticeps.

SECTION
B. cinerea.
B. exilipes.
B. Berlandiert.

DiaGNosEs.

Color.

“Nearly uniform plumbeons on the
body and tail ; scarcely lighter beneath.”

Freeptions. — Speeimens  of 1. tal-
poides are mentioned as ¢ slightly paler
beneath,” “fading to the belly into a still
paler tint,”” &e.; of 3. carolinensis as be-

7 Massach-

ing “alittle paler heneatlh.
setts specimens of flaria are generally
nearly uniform, but many speeimens oeeur
that are considerably lighter beneath.
The general color also varies from ashy
and brownish through grayish plumbe-
ons to exceedingly dark, almost black.
Occasionally the hairs are so varied with
lizhit and dark as to present a hoary ap-
pearance.

¢ Lower parts of the body usually
lighter than the upper, with the line of
demarcation distinetly visible.”
[oreeptions. — I3, cinere : Hoary above,
“somewhat resembling pepperand salt”;
below, ““a lighter tint of brownish gray
or licht ash; the line of demareation in
one speeimen indistinet, in another more
evident.” I3, Berlandicri : ¢ In one {spe-
cimen] the prevailing tint is a chestut
Drown at the tips of the hairs, with paler
next to the tips, producing a slight hoari-
ness. The under parts are a yellowish-
brownish white; the line of demarcation

on the sides quite Indistinct.”
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Incisors.

(1)* <« The upper anterior incisor
with the basal portion of the cutting
cdee formed by a ncarly rectangular
lobe, (2) the entire tooth forming only
a single hook.”

“Lower anterior incisor (1) stout, (2)
much curved, (3) with two or three lobed
(4) “It extends back as
fur as the middle of the first molar.”
(5) “The first and sccond premolars are
placed wbove this incisor.”

The variation presented by different
specimens  renders null  distinetions 1

dentations.”

and 2, the lobe being sometimes much
produced posteriorly.

{1)* “Anterior upper inecisor with
the basal lobe more conical and further

forward than in the other scction.”

“Lower anterior incisor (3) with two
or three lobed serrations, (1) stout, (2)
much curved, (4) not reaching posteriorly
as far as the middle of the tirst molar;
(5) the two first lateral tecth entirely above
i’

On page 9, the teeth in scetion A are
deseribed  as  “ nearly
that 1s, brown to the base, and in scction
B as “Dbicolored,” — white at the base
and tipped with brown. Buat in 5. brezi-

uncolored,” —

cauda, the sceond type of coloration is
also quite frequent.

Upper Premolars.

(1) “The first two premolars arc
nearly equal, (2) the second wusually a
(3)
smaller; (4) the fifth very small and
(5) The
first four with a basal-eolored point on
the inner side.”

little larger ; the next two much

usually not visible externally.

(1) “ The first premolar tooth slightly
(2) The third
decidedly smaller than cither, thongh larger
than in the other group. (5) The small
cusps on the inner side of the basc of the
first three lateral teeth, either wanting or
very small.”

larger than the sccond.

FExceptions. — D. cinerea: “The first
premolar tooth is a little smaller than the
second.”

B. exilipes : “The first lateral tooth is
rather smaller than the second,” &e.

B. Berlandieri : 'The first lateral tooth
is “ rather shorter than the second.” Sce
also the figures, which so represent
them.
“first premolar tooth slightly larger than
the second”” by no means holds.

Hence this main distinction of

* The numbers prefixed to the characters in the diagnoses refer to the same char-

acter in cach section.
sections are italicized.

Those that seem to be nearly or quite synonymous in the two
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Tlands.

“Hand contained about two and a third
times in the hind feet.”

In forty-seven specimens of I3 talpoides
the proportiontis 74 10 100; in three spe-
cimens of I3, brevicanda the proportion is

72 to 100 ; in three of D). carolinensis it

“Teet smaller than in seetion A ; the
anterior contained about one and a half
times in the posterior.”

In four specimens of L. cinerea the
proportion is 75 to 1005 in six specimens
of I exilipes 63 to 100; in four of 3.
Derlandieri 66 to 100.

is also 72 to 100. The range of varia-

tion, however, in £ wadpoides (sec Baird’s
table) is from .55 (specimens No. 2,076,
2,080, &c.) to .80 (specimen No. 2,083).

Before closing my remarks on this subject T should call attention to the
fact of the repetition of the same character, des

1bed in slightly different
language, that so constantly occurs in diagnases of the different species of
the sume genns, of diflerent genera of the same sub-fanily, &c., and even
of characters of ordinal value in specific descriptions, in the writings of
cven some of the best naturalists;—to the mixiug up of non-essential or
irrelevant chavacters with, and thus obscuring, those peculiar to the gronp
in question.  Sometimes, in fact, the really essential points arc omitted,
the diagnosis being alinest as equally applicable to several species, or to
any of quite a large group, as to one.  All naturalists are not, of course,
equally calpable in this vespeet.  Dnt in general, by sifting descriptions
of their generalities, they could be greatly reduced and their definiteness
and acenracy proportionally inereased.  The labor of preparing diagnoses
would of course e thns inereased, but the advantages arising therefrom
wonld be immense, I am not the first, I am happy to find, to make strie-
tures of this character, and hope that the matter will soon receive at the
Neither, I

should say, are these strictures introduced at this thine as a special eriti-

hands of descriptive naturalists the consideration it merits.

c¢ism upon any particnlar aathor.

Rlarina brevicauda.

Sorex brevieaudus Say, Long's Exped., 1, 1823, 161,

g & Hancan, Faun. Amer, 1825, 29.

@ & Gopyax, Awm. Nat. Hist,, 1, 1831, 79. (From Say.)

o @ Bacmyay, Journ. Phil. Acad. Nat. Science, VII, 1837,
381.

& o Emoxs, Quad. Mass,, 1810, 18.

13 3

D Kay, N. York IFauna, I, 1842, 18.
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Sorex brevicaudus Laxsrry, Am. Journ. Se., XLIII, 1812, 34G.

o o Tnonrsox, ITist. Vermont, 1842 27,

& “ Pruvvper, Am. Journ. Se., XLV 277,
Blarina brevicawda Batep, Mam. N. Am,, 1837, 42, Pl. XXX Fig. 5.
, Agr. Mass,, 1861, 114,
Sorex talpoides Garrver, Zool, Journ,, V, 1830, 208, PL. VIIL
Corsira (Blarina) talpoides Gray, Proe. Lond. Zool. Se., V, 1837, 124.
Blarina talpoides Bairp, Mam. N. Am., 37, Pl. XXX, T'ig. 6.

“ & SAMUELS

g o Samurrs, Agr. Mass., 1861, 145,
e ® Verrin, Proc. Bost. See. Nat. Iist., IN| 1863, 172,
Sorer parcus Say, Long’s Exped., I, 164.
4 R Harray, Faun., Am., 29.

& & 3aciaay, Joarn. Phile Ac. N. Se., VI, 394, (From Say.)
(0 & D Kay, N. Y. Fauna, I, 19.
K & Lixstey, Am. Journ. Sc., XLIH, 316.
& & Avp. & Bacir, Quad. N Am, T 1851, 145, PL LXX.
“  Delayi Bacuyax, Journ. Phil. Acad. Nat. Se., VII, 377, P1. XXI,
Fig. 4.
® & De Kay, N, Y. Fauna, I, 17, Pi. V, IMig. 2.
& a LixsLey, Am. Journ. Sc., XN XIX, 3585, Ib. XLIII, 316.
C @ Avp. & Baciu, Quad. N Am, 111 1853, 246, PL. CL, Fig. 2.
“ cinereus® Bacnuay, Journ. Phil. Acad. Nat. Sc., VII, 373, PL
XX Fig. 3.
Blarina carolinensis Baieo, Mam. N. Amer., 45, PL. XXX Tig. 8, skull.
“ angusticeps Th., 47, Pl. XXX, Fig. 7, skull.
K cinerea Ib., 48, PL XXX Figs. 9 & 10, skulls.  (Young.)
a8 exilipes Ib., 51, Pi. XXVIIL.  (Young.)
® Berlandieri Ib., 53, Pl. XXVIIL  (Young.)

TALPIDA.

48. Scalops aquaticus Fiscurr. (Scalops canadensis Emmons,
Rep., p. 15.)  Cosxyonx More.  Common,

40. Scalops Breweri Bacm.  IHamv-taiwep More. Appar-
ently rare in Mussachusetts, and not numerous anywhere, The original
specimen deseribed by Dr. Bachman came from Martha’s Vineyard, and
was colleeted by Dr. L. M. Yale, and prezented by Dr. T. M. Brewer

* Afterwards considered by Dr. Baehman to be the young of S. carolinensis. Sece
Quad. N. Am., IIL, p. 344. Same as B. cinerea Baird.



R BULLETIN OF THE

1o Dr. Bachman.  There is a specimen in the Museam of Compara-
tive Zoblogy from Warwiek, and others from Upton, Maine, and 1lali-

daysburg, LPemnsylvania.

50. Condylura cristata Desyorest. (C. longicauda Desm.
and C. maerowra Harlan of Emmonss Rep., pp. 17, 13.)  STAR-NOSED
More.  Common, but appuarently more so in some parts of the State
thant in others. At Springfield this and Sealops aquaticus are about
equally numerous, but in the eastern part of the State the present spe-
cles scems to many times outnumber the other.  From considerable
vaviations in the length and size of the tail presented by different in-
dividuals, it was formerly incorrectly suppozed that two species of Con-
dylura exizted in Massachusetts, and the castern parts of the United
States generally.  The thickening of the tail appears to be conneeted

with the rutting season.

SCIURIDA.

51. Sciurus cinereus Lixx, (P48 culpinus Gmel,” Emmons’s
Rep., p. 66.)  Fox Squirren.  Rare in most parts of the State.

52. Sciurus cavolinensis Gyerix. (%S lencotis Gapper” and
“ .S, niger Linn,” Emmon<’s Rep., pp. 66, 67.  Hacroxus*® carolinen-
sty Gray.)  Guray SquinreL.  Generally distributed, but much more
common in some sections than in others, heing most numerous where
the forests have been least disturbed.  Generally they are of the gray
type, but the black variety is quite prevalent at some locahties. In
Wayne County, New York (on the south shore of Lake Ontario),
have found the black variety to be the most common, with every gra-
dation between the two.  All those observed that were pure glossy
black scemed to be very old individuals, while the young generally pre-

sented a mixture of tawny, gray, and black, the hairs being aunulated

* Dr. J. E. Gray, in his several Synopses of the Asiatie, African, and Anerican Squir-
rels (Ann. and Mag. Nat. ITist., 8d Ser. Vol. XX, 1867), has recently divided the old ge-
nus Sciurus into several genera.  Sciurus, as restricted by him, and Maerozus contain all
the American species, by far the larger part of which are placed in Macrozus. Only
the group to which S. hudsonius belongs, the S. cinercus or Northern fox squirrel, and
Abert’s squirrel from New Mexico (catled by Gray S. © Albertii” = S. Abertii Wood-
house), remain in the genus Sciurus as restricted by Dr. Gray.
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with these colors, varying in the proportion of each in almost every in-
dividual. The intensity of the black appears to increase with age.

Dr. Emmons’s S. vulpinus scems to refer to large examples of this
species rather than to the true fox squirrel (S. cinereus Linn.).

53. Sciurus hudsonius Parras. Rep SqQuirrer. Cuicka-
REE. Abundant.

The variations in color, in the hairiness of the soles, the presence or ab-
sence of ear-tufts, according to the season of the year, in this and other
species, have already been pointed out by Professor Baird.* The lateral
dusky stripe is perhaps the most variable feature in the present animal, in
many specimens it being quite absent, and in the greater portion but
faintly indicated, but it is not unfrequently one of the most conspicuous
features of coloration. TIn fall specimens, particularly around Springfield,
the black lateral line is generally conspicuous, being a well-defined, quite
broad blaek band. Specimens from Northern Maine { differ from the ma-
jority of Massachusetts specimens in possessing a relatively very mueh
shorter tail, somewhat in general color, the baek being “rusty-yellow”
rather than ferruginous, and in the greater fulness and softness of the fur.
The black at the end of the tail is much broader and more conspicuous.
In several points these specimens thus approach S. Richardsonii. Speci-
mens entirely black have been received from Mr. G. A. Boardman from
near Calais, Maine. In view of the wide range of variation presented by
S. hudsonius, the descriptions of some of its near allies, espeeially of S. Fre-
montii and S. Richardsonii of Townsend and Bachman, seem scareely to
indicate more than slight local variations of one species. The specimens
of the latter thus far examined have been too few to establish any very
important differences between them and S. hudsonius, if such exist.

Professor Baird in his admirable article on the Sciurine, or typical
squirrels of the United States, was able, through the very abundant ma-
terial at Lis disposal, to eliminate a very large proportion of the invalid
species that had from time to time crept into the works of preceding au-
thors, including many described by Bachman and other Americans as well
as by foreign naturalists. The variations pointed out by him as being de-
pendent upon season and locality are important discoveries, since such va-
riations are also of eommon occurrenee among other groups. Two or three
species only, besides those above specified, of the twelve species of Seiu-
rus admitted in the work of this author seem at all questionable. These

* N. Amer. Mam., pp. 244 and 270.
+ In the Mus. Comp. Zodl, and C. J. Maynard’s collection.
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are the S. castanonotus and S. limitis from the little known region of North-
ern Mexico and the adjoining Territories northward, whose somewhat
doubtful character is particularly mentioned.

Dr. Gray, in his “ Synopsis of American Squirrels,” * quotes Professor
Baird’s remarks respecting the wide variation in color presented by indi-
viduals of the same litter, the geographical variation in size, the variations
in the hairiness of the soles ot the feet at different scasons and between
northern and southern representatives of the same species at the same sea-
son, and also in respect to the absence or presence of the ear-tufts in dif-
ferent individuals of the same species from the same locality; and so far
as he has followed Baird's memoir his paper is to be commended. As soon,
however, as extralimital species are encountered he seems to have lost sight
of all these important facts quoted by him, and takes every considerable
variation in color as the basis of a species. Hence the greater part of those
described by previous authors receive his approval, and some ten or twelve,
apparently, are added as new! The whole number of American Sciuri
is thus increased to thirty-nine speeies. That some of the Mexican species
are as variable as those of the United States is beyond question, while it is
probable that some of the still more southern ones also are. According to
Dr. Gray, the number of species of Asiatic Sciuri is forty-nine, an improb-
ably large number, from which the excess can conly be properly eliminated
by a careful observer residing where these animals live, and the elabora-
tion of a mass of material far greater than has thus far been brought to-
gether.

51. Pteromys volucella Dusy. FrLyiNG SQuirRreL. Common,
but, from its nocturnal habits, not often seen.

Apparently equally mature individuals from the same locality are quite
variable in size, and somewhat in other characters. One, remarkably
large, colleeted by Mr. S. Jillson at ITudson (Mass.), corresponds very well
with the . hudsonius Fischer (. sabrinus Rich.), which supposed species
is almost unquestionably but the large northern race of I”. volucella.

Richardson described, in the * Fauna Boreali-Amerieana,” t a variety of
his 7. sabrinus from the Rocky Mountains, to which he gave the name
alpinus (1. sab., var. alpinus). “Wagner, in his Supplement to Schrocber’s
Siugethiere, ¥ and Andubon and Bachman in their North American Quad-
rupeds, § afterwards raised it to the rank of a species, but apparently with
insuflicient reason.  Professor Baird also admits /2. alpinus as a species in

* Anp. and Mag. Nat. Hist., 1867, p. 415. § Vol. III. p. 230.
t Vol. I, p. 195, pl. 18. § Vol. III p. 206.
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his Mammals of North America (p. 289), but remarks that, from insufficient
data, he was unable to arrive at a definite conclusion as to whether
it was really distinet from P. hudsonius. The P. oregonensis of Bachman
seems also very doubtfully distinet from P. volucclla, as it does not differ
very appreciably from the Eastern animal. The following remarks from
Audubon and Bachman's North American Quadrupeds* in respect to
the number of species of North American Pteromys are very suggestive.
“ As long,” they observe, “as only two species of flying squirrel were
known in North America, — the present species (P. sabrinus) and the little
P. volucella, — there was no difliculty in deciding on the specics, but since
others have been described in the far West, the task of separating and
defining them has become very perplexing.”

Specimens in the Museum of Comparative Zoology from Lake Superior,
Northern Maine, New ITampshire, Massachusetts, and the Middle States,
form a graduated series in size, the first-mentioned, or northern, corre-
ponding with the P. “sabrinus”; the southern, of course, with the true P.
volucella of authors. Diflerence in size has been the only appreciable char-
acter that has been advanced as distinguishing them.

55. Tamias striatus Damrp. (7. americanus Kuhl.  Sciurus
striatus Klein, Emmons’s Rep., p. 68.) STripEDp SQUIRREL. CHIP-
MUNK.  Abundant.  Usually first seen abroad in spring towards the close
of March, when they are readily detected by their loud clucking note.

A series of nearly fifty specimens in the Museum of Comparative Zo-
ology, from various localities in Lastern Massachusetts, are extremely uni-
form in color, the variations being so slight as to be scarcely appreciable.
A considerable number of others, from different localities in Maine, are
generally very much lighter or paler colored. These, also, vary a good
deal among themselves, chiefly, however, in the character of the stripes,
which in several specimens are much less distinet than usual. In one they
are quite faint and irregular, the light central one on the sides being alone
well defined, and this is at one point interrupted. The difference in gen-
eral tint between these Massachusetts and Maine specimens is quite marked
in the rufbus-colored regions of the animal, and especially on the posterior
part of the back.

56. Arctomys monax Gyerix. WoobcHuck. Abundant. At
Springfield a number of specimens of the black variety have been taken
within the last few years, and also three albinos. One of these is nearly
white (pale grayish-white), and the other two are pale yellowish-brown

* Vol. 111, p. 205.
29
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or cream-colored.  The latter are preserved in the Springfield Natural
History Museum.

I have known of a few instances of the capture of this species in
nearly midwinter. Onee a specimen was taken running in the highway
early in February, when the snow was a foot and a half deep. They
generally leave their burrows very early in spring, often before the
ground is fully thawed, but for some time after are irregular in going
abroad, and are able to remain six or eight days inside their burrows
without food, as they will often do when a trap is set for them. Till
the season and vegetation are somewhat advanced they seem to take
or require but little nourvishment. Later, and especially after the
birth of the young in June, they are forced in a much shorter time to
leave their holes to obtain food. In fall they beeome very fat, and
carly in October generally permanently retire to their burrows, or at
least go abroad then much less frequently than earlier, and apparently
take very little food.

The Beaver (Custor fiber Linn.; C. canadensis Kuhl) is to be reck-
oned among those few animals that, in this State, have become fully
exterminated.

The few differenees pointed out by authors between the European and
American beavers, including the distinetion based on 2 comparison of the
skulls, are too trivial, in the light of the extensive individual variations
now so well known to be almost invariably presented by a large series of
speeimens of the same species from any given locality, to be taken as satis-
factory evidence of their diversity. The weight of authority is also by far
in favor of their identity.

57. Jaculus hudsonius Bamp. (Jeriones* hudsonius Aud. and
Bach.) Juwring Mouse.  Rather common, but far from numerous.

This species has distinet eheek-pouches, —a fact [ have not before seen
stated.

58. Mus decumanus Pirras. Browx Rar. Wiarr Rat.
Norway Rar.  Abundant in the eities and larger villages generally ;
rare or quite unknown in the remote farming distriets.

* Meriones, ¥F. Cuvier, Dents des Mam., 1825, 187; type, Dipus americanus Barton.
Not Meriones Illiger, Prod., 1811,
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59. Mus rattus Linyx. Brack Rar. Abundant in the farming
districts, but rare wherever the brown rat is numerous. In the vicinity
of Boston and of the larger cities generally it seems to be quite un-
known. Twenty or thirty miles from the coast, and at a little distance
from the large towns along the railways, it becomes numerous, and the
only species there found. The brown rat is its mortal encmy. With
age this species changes from black to gray, very old individuals becom-
ing very light colored.

60. Mus musculus Liny. House Mouse. Everywhere a
numerons pest. Is frequent in the fields under stacks of grain as well
as in houses and outbuildings.

61. Hesperomys leucopus LeContE. (/. leucopus and .
myoides Baird.)) Wnire-rootep Movse. DEeer Mouse. A com-
mon species of the fields and woods. In winter it (sometimes at least)
retires to a warm nest in a hollow stump or log, in which in severe
weather I have found five or six together in a torpid state.

No speeies of our Muride, exeepting possibly the Jaculus hudsonius,
presents so great variations in color with season and age as the present.
The young for the first two or three months, or till nearly full-grown, are
dark slate or plumbeous above, somewhat lighter below. From the casting
of the winter eoat in spring till late in antumn the adult differs more or
less in eolor with almost every individual, none presenting the bright yel-
lowish or ferruginous brown seen in winter and early spring, but every
stage between it and the plumbeous hue of the young; the adult being
also more or less dusky for some time after moulting. Generally there is
a darker band along the back, varying in width in different specimens,
and in distinctness of outline ; sometimes, however, the back is uniform in
color with the sides. The variation in size is also considerable between
speeimens apparently fully adult. The tubercles on the soles of the hind
feet, on which speeifie distinctions are sometimes based, vary both in rela-
tive size and position. The posterior one is usually situated midway be-
tween the toes and the heel, but sometimes more posteriorly or more an-
teriorly. The next one is placed between this and the third, and is usually
nearer to this than to the first, it being sometimes opposite to the third.
The third anterior tubercle occasionally has a minute supplemental one at
its outer base. But the most variable character consists in the relative
length and number of the caudal vertebrze. About one fifth of the Massa-
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chusctts specimens have the tail vertebra equal to or longer than the
head and body together; occasionally a specimen is found in which
the tail vertebrae alone exceed this length by one fourth to one half an
inch. At least four fifths, however, have the tail shorter than the hecad
and body, and occasionally one occurs with the tail only equal to the
body alone. In these latter the proportional length of the tail vertebrz to
the length of the head and body is as 68 to 100 ; in the other extreme, or
in those with long tails, as 118 to 100.  The variation between these ex-
tremes is hence about fifty per cent of the mean, — a striking example of
the unreliability of this character as a specific distinction already claimed
in discussing the speeies of Mustelidwe. The number of the vertebra varies
from twenty-four or twenty-five to above thirty. In regard to absolute
size, the length of the head and body together, in Massachusetts specimens,
rarely exceeds four inches ; the average is between three and a quarter and
three and a half; perhaps nearer the latter. The variation in this respect
is well illustrated in Professor Baird's table of measurements of a large
number of Middleboro’ and other specimens of this species, given in the
Mammals of North America (p. 462).

Through the seasonal and other variations in color, as well as in size and
proportions, it becomes extremely diflicult to distinguish the different North
American species of the restricted genus Jlesperomys, if so many species are
to be recognized as have been described, similar variations apparently oc-
curring in all the species. That several exist in the eastern part of the
United States scems unquestionable, but the validity of many that have
been described from this region is at the same time highly doubtful. The
11. gossypinus, as defined by Professor Baird, would at first seem readily
distingnishable by its comparatively large size, coupled with a southern hab-
itat and its short tail; in eolor and proportions it closely resembles 77, leu-
copus. But since in II. cognatus we have a form intermediate between
the two and intimately allied to both, the true standing and affinities of
each of the three become questionable. Some specimens of Hesperomys
before me from TFlorida * differ in no essential particular from examples
of IJ. leucopus in summer pelage from Massachusetts and Maine.  Well-
marked examples of either of the two first mentioned of these so-called spe-
cies scem sufficiently distinet, but a large series of specimens is constantly
presenting intermediate stages, and a large amount of variation in each of
the would-he distinetive characters. A single Florida specimen of I7.
Nuttallii (Mus aurcolus Aud. and Bach.) differs much in eolor from the
other Florida specimens of Iesperomys, and from {1. leucopus.

* In addition to the specimens collected by myself in Florida thie past winter, I am

indebted to Mr. C. J. Maynard for the opportunity of examining others obtained there
by himself the same season.
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H. mickiganensis, of which I have also had fresh specimens for examina-
tion, seems as well marked as any of the group, through its small size, very
short tail, and dark plumbeous color at all seasons. Other specimens col-
lected by myself in Western Iowa, supposed from their locality to be refer-
able to Z1. sonoriensis, differ in no way appreciably, except in being a httle
lighter colored, from average specimens of Massachusetts Z1. leucopus.

H. myoides, described by Baird from Canada and Vermont specimens, is
positively identical with /1. leucopus, the cheek-ponches — the only charac-
ter supposed to distinctively characterize it — being probably common to
all the species of the genus, as well as to Juculus.* 1 first became aware
of the existence of cheek-pouches in II. leucopus by capturing the animal
with the pouches distended with seeds and grain; a subsequent examina-
tion of many specimens in alcohol from Berlin, Middleboro’,t Springfield,
and other localities in Massachusetts, and from Waterville, Norway, Bethel,
Upton, and other places in Maine, has fully confirmed this discovery, as I
have yet to find the first specimen without the pouches. They almost
uniformly exist as described by Gapper, — that is, extending upwards to
the eye and posteriorly to the ear. They are equally well marked in
specimens of 1. gossypinus and I1. © cognatus,” from Florida. §

In the large proportion of equivocal species included among the thirteen
recognized in the General Report, to which one since described from In-

* See antea, p. 226.

+ The Middleboro’ specimens were collected by Mr. J. W. P. Jenks, and presented by
the Smithsoniun Institution to the Museum of Comparative Zoology, labelled * Hes-
peromys leucopus.”

t In the Report on North American Mammals (p. 460) it is stated, *“ No traces of
cheek-pouches can be detected” in I leucopus. Under 1. myoides the same author re-
marks (Ib., p. 472) that he found, much to his astonishment, decided indications of
cheek-pouches in all the alcoholic specimens of that * species’ he examined. “1T then,”
he says, ““investigated a considerable number of Middleboro’ specimens, and in none
could I detect the slightest indication of anything of the kind.” * In another specimen,”
he says later (No. 2776), “ from Watervile, New York, referable probably to the same
species [ /1. myoides], 1 found the cheeks crammed with large seeds, and on cutting them
open could sec that the latter occupied a pouch of considerable size. It is possible that
this specimen (immature) may not belong to . myoides, if so, we must conclude that
in the ability to distend the cheeks very much, even temporarily, the 7. leucopus ap-
proaches very closely to the I myoides, and this diminishes still more the propriety of
placing the latter in a distinct genus. It is quite possible that others of our species may
have the cheek-pouches more or less developed.” It hence appears that the existence
of cheek-pouches in the other species of Hesperomys was finally strongly suspected by
the author in question. The oversight of their presence in I leucopus, however, is
somewhat surprising, since they are not diflicult to discover in specimens preserved
in alcohol, when search for them is properly mude, though in specimens badly con-
tracted by the alcohol they might quite readily escape observation.
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diana by Prince Maximilian is added,* there are besides the several doubt-
ful ones already mentioned, others equally questionable. Of those assigned
to that part of the United States east of the Rocky Mountains, the I1.
michiganensis, . lewcopus, and H. Nuttallii (aureolus Aud. and Baeh.),
seem to be those best entitled to recognition, while possibly /1. gossypinus
may be also valid; but with my present knowledge of the snbject, I fail to
see why IL texanus, H. indianus (of Prince Maximilian), I1. sonoriensis,
1. myoides, and 11. cognatus, should be thus regarded, all but the latter,
and perhaps also both this and If. gossypinus, being apparently referable
to 11 leucopus. 1 do not hesitate to thus refer 1. sonoriensis, and L. myoi-
des, both of which I have examined in the fresh state, and numbers of
the latter thdt were preserved in alcohol.

Of the Pacific Coast species, of which at least five have been deseribed,
several are intimately allied to the 1. leucopus of the East, as well as to
each other.  Whether any of them are identical with II. leucopus is not at
present, from want of suflicient material, easy to decide. Should they prove
to be so, it would substantiate a more extended geographieal range for 1.

# 1. Hesperomys lewcopus BAtrD, N. Am. Mam., 1857, 459 ; = Musculus leucopus RAFF.,
Amer. Monthly Mag., HI, 1823, 307.

2. Hesperomys myoides Batep, N. Am. Mam., 472; = Cricetus myoides GAPPER, ZoGl.
Journ., 1830, 204.

3. Hesperomys indianus MaxiMILiAN, Archiv fiir Naturgesch., XVIII, 1, 1862, 111.

4. Hesperomys sonoriensis LECONTE, Proc. Phil. Acad. Nat. Sei., V1, 1853, 4135 = H.
sonoriensis Barep, No Am. Mamn., 474,

5. Hesperomys texanus Woonnouse, Proc. Phil. Acad. Nat. Sci., V1, 1853, 2425 = H.
texanus Bairp, No Am. Mam., 464,

6. Hesperontys Nuttallii Baivo, N. Am. Mam., p. 467; =? -lrvicola Nuttallii HARLAN,
Mouth. Amer. Journ., 1832, 4463 = Mus ( Calomys) aureolus Aup. and Bacn., Jour. Phil.
Acad. Nat. Sci., VI, 1842, 802.

7. Hesperomys cognatus LECoNTE, Proc. Phil. Acad. Nat. Sci., VII, 1855, 442; = H.
cognatus Baip, N. Am. Mam., 469.

8. Hesperomys gossypinus 11:CoNTE, Proc. Phil. Acad. Nat. Sci., VI, 1853, 4115 = I1.
gossypinus Baiep, N. Am. Mam., 460.

9. Ilesperomys Boylii Barp, Proc. Phil. Acad., VII, 1855, 335; = Ibid., N. Am.
Mam., 471,

10. Iesperomys californicus Barrp, N. Am. Mam., 478; = Mus californicus GAMBEL,
Proc. Phil. Acad. Nat. Sei., 1V, 1848, 78.

11. Hesperomys eremicus Bairp, N. Am. Mam., 479.

12. Hesperomys austerus Bairn, Proc. Phil. Acad. Nat. Sci., VII, 1855, 336; = Ibid.,
N. Awm. Mam., 466.

13. Hesperomys Gumbelii Bairp, N Am. Mam., 464.

11, Hesperomys michiganensis WacNur, Archiv fur Naturgesch., 1843, 2, 513 = Mus
michiganensis Aub. and Baci., Journ. P'hil. Acad. Nat. Sci., V1L, 8045 = I. michigan-
ensis Baiep, N. Am. Mam, 4765 = Mus Buirdii Hoy & Kexxicorr, Patent-Office
Eep., Agr., 1856 (1857), 92.
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leucopus than many of the rodents possess, particularly the smaller species,
but no greater than seems to be admitted for Jaculus hudsonius, its some-
what near ally. The habitat of Jaculus kudsonius, as now commonly de-
fined, extends from ocean to ocean, and from the Arctic regions southward
tkrough at least the Middle States and to Missouri. This, also, is a species
remarkable for its variability in eolor, size, proportional length of the tail
to the body, etc.; but in the General Report on the Mammals of North
Ameriea these differences were allowed only their proper value, and sev-
eral species of authors were reduced to synonymes in consequence. Had
the same course been taken in respeet to the genus lesperomys, undoubt-
edly a large proportion of the nominal species now admitted would have
been referred to their proper rank. There seems to be no reason why
Hesperomys leucopus may not range as widely as Jaculus hudsonius, and
but little to show that such is not the case.

62. Arvicola Gapperi Vicors. RED-BACKED Mouse. Ap-
parently not very rare in some localities in the eastern part of the
State. Professor Baird mentions seven specimens sent him by Mr. J.
W. P. Jenks from Middleboro’.* There are also several specimens in
the Museum of Comparative Zotlogy from localities near Cambridge.
It has not yet been met with, however, in the vicinity of Springfield.
It is apparently less southiern in its distribution than the next following
species.

63. Arvicolariparius Orp. Coxyox Meapow Mouse. Abun-
dant; periodically excessively so. At such times they often do great
harm by destroying fruit and other trees. Apple-trees a foot in diam-
eter are sometimes killed by being girdled by these destructive animals.
They also occasionally destroy large numbers of those of smaller size,
as well as of young pitch-pines (Pinus rigida Linn.) and other native
trees. Their excessive increase is generally coincident with a series
of winters during which the ground is covered with a heavy deposit
of snow, which protects them from cold, and beneath which they
burrow and commit their ravages. Their decrease generally oceurs
during a series of “open” winters, when in searching for their food
they are wholly unprotected from severe cold, and the deep freczing
of the ground obstructs their shallow burrows, within which they
are doubtless often frozen. They frequent every variety of situa-

* N. Am. Mam., p. 521.
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tion, from half-submerged meadows to the driest sandy plains. Dr.
Godman, in his American Natural History,* under Arvicola xan-
thognathus, has very minutely deseribed the habits of this species.
While in meadows it forms roadways among the roots of the grass on
the surface, in grain-ficlds it burrows beneath the surface, its habits
varying with circumstances. In the latter situation the vegetation
is not generally sufficiently dense to sereen it, hence its more sub-
terrancan mode of life. Their nests are found containing newly
born young from early in May till November. The number of litters
produced by a single female in-a year is probably generally not less
than three, and may be more ; the young of the early litters also them-
selves appear to have young the same season; hence the great rapidity
of increase that obtains in this species.

Specimens, even from the same locality, vary considerably in size, color,
the texture of the fur, and even in the shape of the skull, independently of
considerable variations that result from age and season. On these variations
bave been erccted numerous nominal species, some of which are already
currently considered as synonymes of . riparius Ord, and several more,
doubtless, should be added to the list. Among those described from or
attributed to Massachusetts which I refer to .. riparius are .. kirsutus
and . albo-rufescens Emmons,t A. nasuta Andubon and Bachman, { and
A. Breweri and A. rufidorsum Baird ;§ also, 4. rufescens De Kay,| from
New York.

On Muskeget Island (a small, uninhabited, low sandy island between
Nantucket and Martha’s Vineyard) I recently found the so-called A. Brew-
eri excessively abundant., This is the only locality from which this sup-
posed species has been reported.  They are generally mueh paler in color
than the A. riparius of the interior, and though not ditfering from them ap-
preciably in any other respects, they form an interesting insular race. From
the peculiar character of the locality, the seattered beach-grass growing
upon it affording but slight protection to these animals from the sunlight,
the intensity of which s greatly heightened by the almost bare, light-colored
sands, the generally bleached appearance of the Muskeget ol rvicola might
have been anticipated. Specimens occasionally occur of nearly the ordi-
nary color, or which are undistinguishable trom the lighter-colored speci-

* Vol. II, p. 66. t Report on Quad. of Mass., p. 60.

{ Journ. Phil. Acad. Nat. Sci., Vol. VIII, p. 296; Quad. N. Am., Vol. HI, p. 211, PL
144, Fig. 2.

§ N. Am. Mam., pp. 525, 526.

Il N. Y. Fauna, Vol. I, p. 85, pl. XXII, Fig. 1.
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mens from the interior; but most of them seem to be quite like the ones
described by Professor Baird. The mice living on the extensive sand-
dunes at Ipswich, under circumstances similar to those of the Muskeget
mice, often present, as I have recently ascertained, the half-white appear-
ance of the . « Brewert.”

The A. albo-rufescens, described by Dr. Emmons from two nearly white
or cream-colored specimens procured at Williamstown, is, as first suggested
by Audubon, undoubtedly but an albinic variety of A. riparivs. Having
obtained two specimens at Springfield that almost exactly accorded with
Emmons’s description of . albo-rufescens, I was led at first to consider it a
valid species. Subsequent experience convinced me that this is not its
character. Two similarly colored specimens of the woodchuck (Arctomys
monar), unquestionably albinic, have been since obtained at Springfield,
which differ from the ordinary condition of that animal in the same
way that these specimens of Arvicola do from the ordinary state of ..
riparius. Aububon and Bachman mention similar examples that came
under their notice ; in one case different stages of albinism were observed
in the different individuals of the same litter. A short time since I myself
received an interesting albinic example of this species from Weathersfield,
Vermont, from my friend Mr. J. I. Stoughton, of which the following
is a description : Beneath, except the extreme posterior part of the body,
pure white; mainly white above, with a wide, rather irregular band of
dusky along the back; the anterior part of the head and the cheeks dnsky;
posterior part of the head white, with several dusky spots; ears, thighs,
and a large spot on the left shoulder, dusky, with small axillary spots of
the same color; all the feet and the terminal third of the tail, white.
Irides a little lighter than the natural color, but not red. Ears conspicuous;
much longer than the short, soft fur. A little smaller, and rather slenderer
than ordinary specimens. Apparently a mature female, taken August 18,
1868. Albinos of this species appear to be not infrequent, the capture of
a litter in which all the individuals greatly resembled the parti-colored one
above described having come to my knowledge since the above was written.

The single specimen from Holmes’s Hole, described as . rufidorsum,*
which is thus far the only recognized specimen of this supposed species ex-
tant, seems to be but an unusually highly colored example of .1 riparius.
At Springfield, where I have examined hundreds of specimens at different
seasons of the year, the variation in color i3 very considerable, ranging from
decidedly gray on the one extreme to as decidedly rufous chestnut-brown
on the other. They are usually much grayer in March and April than
they are late in the fall.

* See N. Am. Mam., p. 526, as previously clted.
30
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The following is a partial list of the synonymes of

Arvicola riparius.

Arvicola riparius Orp, Journ. Phil. Acad. Nat. Sci., IV, 1825, 305.

a G DeKay, Nv Y. Fauna, Pt. 1, 1842, 84, Pl. XXII, Fig. 2.
(Young.)

L “ Avup. and Baci., Quad. N. Am., 111, 1854, 302.

«“ “  Kes~icorr, Pat. Off. Rep., 1856, Agr., 1857, 304.

“ “ Bairp, N. Am. Mam., 1857, 522,

@ palustris TLArLAN, Faun, Am., 1825, 126.
“ albo-rufescens Exions, Quad. Mass., 1840.

& a DeKay, N. Y. Fauna, 1842, I, 89.
&0 hirsutus Enyoxs, Quad. Mass., 1840, 60.
@ a DeKay, N. Y. Fauna, I, 86,

< oneida 1bid., 88, Pl. XXIV, Fig. 1.

“ rufescens Ibid., 85, Pl. XXTII, Fig. 1.

& nasute Atvp. and Bacir., Journ. Phil. Acad. Nat. Sc., VIII (2), 1842, 296.
& “ 1bid., North Am. Quad., 11T, 1853, 211, PI. CLXIV, Fig. 2.

s pennsyleanica Aup. and Bacir., Quad. N. Am., I, 1849, PL. XLV, 341.

& rufidorsum Ba1rp, Mam, N, Am., 1857, 526.

& Brewert Ibid., 525.

“ zanthognathus * JopMAN, Am. Nat. Hist., TI, 1826, 65.

“ “ DeKay, N. Y. Fauna, I, 1842, 90.

“ “ LinsLey, Am. Jour. Sc., XLITII, 1842, 350.

64. Arvicola pinetorum Avp. & Bacn. (A. [Pitymys] pine-
torum Baird.) The only specimens of this species I have seen from
this State are one captured at Springfield in May, 1868, by my brother,
Mr. E. Allen, and one taken by myself a few weeks later. Both were
taken in the same field on the “ pine plains” east of the city. Audu-
bon and Bachman, 1 find, speak of having received it from near Bos-
ton, from Dr. Brewer. These authors also speak of it as oceurring in
Conneeticut, and as abundant in certain portions of Rhode Island.f
Professor Baird eites it from Long I<land, § whence Andubon and Bach-
man derived their first specimens of /. “sealopsoides,”§ which they af-
terwards very properly cousidered as a synonyme of A. pinctorum. 1t

* Whatever the “ A. zanthognathus’* of Leach and Richardson (Faun. Bor. Am. I,
122) may have been, the 1. zanthognathus of Godman, DeKay, and Linsley unquestion-
ably refers to the 1. riparius of Ord.

1 Quad. N. Am., 11, p. 216.

t Mam. N. Am., p. 544.
§ Journ. P’hil. Acad. Nat. Sci., VIII, p. 299.
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being a southern species, Massachusetts is probably its northern limit
Its oceurrence here is comparatively rare.

5. Fiber zibethicus Cuv. DMruskrat. Abundant. Individ
uals nearly black are taken occasionally.

HYSTRICIDA.

66. Brethizon dorsatus I'. Cvv. (Z. dorsatus and E. epizan-
thus Auct.) PorcuriNe. “HrepGEH0G.” Occasional on the loosac
ranges.

Professor Baird, in his description of this species,* thus observes: ¢ Fur,
dark brown ; the long projecting bristly hairs dusky, with white tips; spines
white, the points dusky. Nasal bones not more than one third the length
of the upper surface of the skull.” Ie adds: “ I regret not to have a sufli-
ciently perfect specimen of the common Eastern porcupine before me to
furnish a satisfactory description. The differences, however, from . ¢pi-
zanthust are not very great, consisting chicfly in the color of the tips of the
long hairs, and one deseription will answer very well for both, except where
the peculiarities of each are specially indicated. The range of this spe-
cies is much more limited than previously supposed, as it is replaced west
of the Missouri by the E. epizanthus.”

He thus describes E. ¢pizanthis, from several good specimens: ¢ Gen-
eral color dark brown, nearly black; the long hairs of the body tipped with
greenish-yellow.  Nasal bones nearly one half or two fifths the length of
the upper surface of the skull”; which he says are not more than one third
in I. dorsatus. Nine very fine specimens of E. dorsatus in the Museum
of Comparative Zoology, from Central Maine, show that the color of the
projecting bristly hairs is variable. In one they are entirely black, except
a very few about the head, which are tipped with lighter; in another
those of the back are black, while on the head, sides of the shoulders, ete.,
they are tipped with dull yellowish-white. Several have them of the
greenish-yellow supposed to characterize exclusively E. epiranthus; in
one or two only can they be called white, while in one these bristly hairs
are almost entirely absent, being (uite so on the back. The quills usu-
ally project considerably beyond the fur, but are sometimes quite eon-
cealed within it. Their color varies from white to dull yellow. Professor

* Mam. N. Am., p. 569.
1 ¢ E. epixanthus Drandt, Mém. Acad. de St. Petersbourg, 1835. 38
(animal) and Piate IX. Figs. 1-4, skull.”

o

, 416; Plate I
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Baird’s detailed description of the exterior characters of E. cpizanthus is
in every respect applicable to fully one half the specimens from Maine re-
ferred to above, while none differ essentially from it.  The differences
referred to by Lim in the relative length of the nasals in the two sup-
posed species are relatively very slight, especially as compared with the
lirge amount of variability presented in a large series of the skulls of
Arctomys monar, or of our common squirrels or rabbits; the difference
in the proportional length of the nasals to the whole length of the skull,
in five specimens of L. epiranthus und three of I dorsatus, as given by
Professor Baird, being but 1 per cent; the nasals in E. dorsatus being 37
per cent of the whole length of the skull, and in . epiranthus 41. In
No. 676 (E. “dorsatus ™) of Baird's table, the proportional length of the
nasals to the entire skull is 39 per cent; in No. 3066, 32 per cent. In
No. 822 (L. “epiranthus ™), 39 per cent. In other words, the specimen in
the series of E. dorsatus in which the nasals are longest differs less than
one-third of one per cent in the proportional length of the nasals to the
whole skull from the specimen with relatively the shortest nasals in the
seies of the K. epizanthus specimens.

I am not able at this time to refer to M. Brandt's paper, but Water-
house, in his Natural Ilistory of the Mammalia,* refers to it as follows:
« Five specimens of an Lrethizon from the West Coast of North America,
in the Museum of St. Petersburg, having the exposed ends of the longest
hairs of the fur of a brownish-yellow color instead of white, as the same
hairs are stated to be in the I. dorsatus, M. Brandt is inclined to sup-
pose there are two species of Erethizon, but not having specimens of the
Canada animal for comparison, he is not able to satisfy himself upon
this point. The specimens examined by M. Brandt are from California
and Unalaska, and I may add that a similar specimen is found at Sitka, as
I remember to have secn a specimen in the Leyden Museum from there
agreeing with M. Brandt’s description ; its spines [not hairs] were most of
them of a delicate yellow below the dark point.” The following is Mr.
Waterhouse’s description of E. epizanthus, compiled from M. Brandt’s me-
moir : * The longer and coarser hairs brownish-yellow at the point ; spines
white or yellowish at the base, and most of them brownish-black or dusky
at the apex.”

It hence appears that the three principal writers on the subject — Brandt,
Waterhouse, and Baird — have neither of them had specimens of the two
species for comparison at the time of writing: Brandt having only his
five West Coast specimens, Waterliouse compiling from Brandt, and

Juird’s speeimens coming, two from the Republican Fork, one from New
Mexico, and cne from California, with three or four skulls from the East.

* Vol. II, p. 442.
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Dr. Brandt must have been much influenced by the difference in locality
whence his specimens came, in supposing there might be two species of Ere-
thizon, since the only difference he points out — that of the color of the tips
of the long hairs—is one of a trivial, and, as all mammalogists must be
aware, most inconstant character. The differences in the skulls discovered
by Professor Baird, though so appreciable, have less weight since we know
that skulls of individuals of the same species from the same locality not un-
frequently vary as much, and in the same way. Again, according to the
measurements he has given, and which are discussed above, one specimen
of the one scries of three is not appreciably different from a specimen of
the other series of five. Hence, though having only Eastern specimens for
examination, I quite confidently refer, for the reasons given above, the L.
epizanthus Brandt to the E. dorsatus F. Cuvier. I am quite sure, also, that,
had either Professor Baird or Dr. Brandt possessed a good series of E. dor-
satus from Eastern North America, they could hardly have admitted the
latter’s doubtfully proposed specics, even provisionally.

Prince Maximilian, in speaking of the porcupines of the Upper Missouri,*
mentions them simply under the generic name Erethizon, stating that he
was unable to decide whether the animal he observed should be referred
to E. dorsatus or to L. epizanthus.

Dr. J. E. Gray, in the proceedings of the London Zoological Society,t
has described a small specimen of Erethizon from Columbia as a new spe-
cies, under the name of . (Echinoprocta) rufescens, although there is noth-
ing to indicate that it is in any way different from the young of the common
L. dorsatus. 'The differences on which he has raised it to a distinct section
or subgenus are only such as characterize the young or half-grown animal
in I. dorsatus, with which also his corresponds in size,

LEFORIDZA.

67. Lepus americanus Erxrt. (Emmons’s Rep., p. 56.) WaITE
Rasprr.  Common, but generally less o than the next. Rare in the
immediate vicinity of Springficld, though numerous at localities less
than ten miles diztant, in several directions.

63. Sylvilagus nanus Gray.f (Lepus sylvaticus Bacu.  Lepus

* Wiegmann's Archiv, XVIII, Theil I, p. 150.

+ 1865, 121, Pl. XI; also in the Annals and Magazine of Natural Ilistory of the same
year.

i In a recent paper entitled *“ Notes on the Skulls of Hares ( Leporide) and Picas (La-
gomyide) in the British Musenm,” Dr. J. E. Gray has given names to the sections of the
old genus Lepus, first indicated by Professor Baird in his well-studied essay on this
group (N. Am. Mam., pp. 572 - 620), and raised them to the rank of genera, thereby, of



238 BULLETIN OF THE

virginianus Harlan, Emm. Rep., p. 58.) Gray RABBIT. Abundant in
most parts of the State.  Less common in the more elevated portions,
and quite unknown in the higher ranges of the western counties.

GENERAL SYNOPSIS AND REMARKS ON THE GEOGRAPIICAL DISTRI-
BUTION OF THE SPECIES.

1. Indigenous Species still existing in the State.

1. Lynx canadensis Raf.* 26. 7 Balenoptera rostrata.

2. ¢ rufus Raf* 27. Physeter macroeephalus Pander.*
3. Canis lupus Linn.# 28. Mesoplodon sowerbiensis.*

4. Vulpes vulgaris Cu. 29. Orea gladiator Sund.

5. “  virginianus DeKay.* 30. Globiocephalus melas Traill.

6. Mustela Pennantii Erzl* 31. lyperaodon bidens Owen.*

T @ martes Linn.¥ 32. Beluga canadensis Erzl*

8. Putorius vulgaris Linn. 33. Largenorhynchus sp.?

9, « ermineus Linn. 34. Delphinus erebennus Cope.

10, « lutreolus Cuv. 35. “ clymene Gray.*
11. Gulo luscus Sabine.® 36. Phocwena americana < gass.

12. Lutra canadensis Sab. 37. Lasiurus noveboracensis 7'omes.
13. Mephitis mephitica Baird. 38. o« cinereus H. Allen*
14. Procyon lotor Storr. 39. Scotophilus fuscus I7. AAllen.
15. Ursus arctos Linn.* 40. “ noctivagans 1. Allen.
16. Phoea vitulina Linn. 41. s georgianus /1. Allen.
17. Cystophora cristata Nilsson. 42. Vespertilio subnlatus Say.

18. Cariaeus virginianus Gray.* 48. Neosorex palustris Perrill *

19. Balaena ecisarctica Cope. 44. Sorex platyrhinus Linsley.
20 Agaphalus gibbosus Cope. 45. Sorex Cooperi Dech.*
21. Megaptera osphyia Cope. 46. ¢« Forsteri Lich.*
22. Eschrichtus robustus Lilj.* 47. Blarina brevicauda Baird.
23. Sibbaldius tectirostris Cope. 48. Scalops aquaticus Fisch.
24. ¢+ tuberosus Cope.* 49. ¢ Breweri Bach.*®

25. ® borealis Fisch.* 50. Condylura eristata 7/

course, introducing numerous changes in nomenclature, Lepus is restricted to the
larger species, typically represented by L. americanus Erxl. and the European L. timidus
Linn.  Thirty species of the old genus Lepus are enumerated, but u considerable pro-
portion appear to rest on highly questionable gronnds. Dr. Gray enumerates in this
paper thirty-nine speeies of Leporide alone, of which sixteen are North American and
two South American. The characters of these groups, so far at lenst as they relate to
the North American speeies, are those developed by Professor Baird in his excellent
elaboration of this family.

* Species marked with the asterisk are very sparsely represented; among the Car-
nivora most of those thus distinguished have become nearly exterminated.
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51. Sciurus cinereus Linn.¥ 59. Hesperomys leucopus LeCon’e.
52. ¢« carolinensis Gmelin. 60. Arvicola Gapperi Vigors.

53. % hudsonius Pall. 61, i riparius Ord.

54. Pteromys volucella Linn. 62. R pinetorum LeConte.*
55. Tamias striatus Daird. 63. Erethizon dorsatus F*. Cuv.*
56. Arctomys monax Gmelin. 64. Lepus americanus Erzl.

57. Fiber zibethicus F. Cuw. 65, Sylvilagus sylvaticus Gray.

58. Jaculus hudsonius Baird.

II. Extirpated Species.

1. Felis concolor Linn. 4. Cervus canadensis Linn.
2. Alce malchis Ogl. 5. Castor fiber Linn.
3. Tarandus rangifer Gray.

IIL. Adventitious Spectes.

1. Mus decumanus Linn.
3. ¢ rattus Linn.
3. “ musculus Linn.

IV. Northern Speeies.
[Not occurring in this State south of the Canadian fauna (excepting
Lepus americanus, which ranges through the Alleghanian), and hence
represented only in portions ‘of the western counties.]f

1. Mustela Pennantii. 5. Tarandus rangifer.
2. ¢ martes. 6. Arvicola Gapperi.

3. Gulo luscus. 7. Erethizon dorsatus.
4. Alce malchis. 8. Lepus americanus.

V. Southern Species.

[Not occurring north of the Alleghanian Fauna, and hence unrep-
resented in the more elevated parts of the State, though more or less
common in the other portions. ]

t Antea, in a foot-note to page 147, Cervus canadensis is included among the species
there mentioned as characteristic of the Canadian fauna, as formerly represented in
Massachusetts, I have since found, from what is known of its earlier range, that it
probably once cxtended over the greater part of the States lying east of the Mississippi,
and undoubtedly extended along the Atlantic coast further south even than Southern
New England. There is unquestionable evidences of its existence within the last fifty
years on both sides of the Ohio River near its mouth; a locality much more southern,
faunally as well as geographically, than any part of New England. Hence it cannot
be taken as a species the southern boundary of whose habitat marks the lower limit of
the Canadian fauna, as there stated.
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1. Vulpes virginianus.
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5. Sciurus carolinensis.

2. Scalops aquaticus. 6. Arvicola pinetorum.

3.

“  Breweri. 7. Sylvilagus sylvaticus.

4. Sciurus cinereus.

N o W e

L
- O © w

V1. Restricted to the Eastern Province.

Cervus canadensis.

. Cariacus virginianus.
. ? Scotophilus georgianus.
. Neosorex palustris.

Sorex Cooperi.
«  Forsteri.
¢« platyrhinus.

. Blarina brevicauda.
. Scalops aquaticus.

“  Brewen.

. Condylura cristata.

12. Sciurus cinereus.

13. ¢ carolinensis.
14. “  hudsonius.
15. Tamias striatus.

16. ? Arctomys monax.
17. ? Hesperomys leucopus.
18. Arvicola Gapperi.
19. @ riparius.
20. 0 pinetorum.
21. Lepus americanus.
22. Sylvilagus sylvaticus.

VII. Species restricted to America, but which range over the greater

1
2
3
4
5.
6
7.
8.

portion of the Northern

. Felis concolor. 9.
. Lynx canadensis. 10.
¢ rufus. 11.

. Vulpes virginianus. 12.
Mustela Pennantii. 13.

. Mephitis mephitica. 14.
Procyon lotor. 15.
Vespertilio subulatus. 16.

Continent.*

Scotophilus fuscus.
“ noctivagans.

Lasiurus noveboracensis.

&« cinereus.
Pteromys volucella.
Fiber zibethicus.
Jaculus hudsonius.
Erethizon dorsatus.

VIIL Species that occur throughout the colder portion of the Northern

Hemisphere

(Cetacea not incl

. Canis lupus.
. Vulpes vulgaris.
. Mustela martes.

1
2
3
4. Putorius erminea.
5
6

“ vulgaris.
L lutreolus.

7. Gulo luscus.

uded.)

8. Ursus arctos.

9. Phoca vitulina.

10. Cystophora cristata.
11. Alce malchis.
12. Tarandus rangifer.
13. Castor fiber.

® Probably Sciurus hudsonius and Hesperomys leucopus should be transferred from the
preceding list to this.
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X. General Summary.

Number of indigenous speeies still living in the State . o . %65
¢ species already extirpated . 5 ; . o o 5
iC adventitious species . g o c o 5 o . 83—

Whole number . 5 . o . o . 78
Number of land species (including the seals) . 5 o o . 52

@ marine species (the cetaceans) . : o o o 18
@ northern speciest . o c . 5 c 5 0 7
“ southern speciest . 5 o o . 5 8
@ species restricted to the region east of t,he great sterile plains 22
“ “  that range over the greater part of the continent 15
& “  common to North Ameriea and the North Old World 13
& ¢« that are numerously represented 28
« ¢ that are sparsely represented . . o . 45
@ “ of Felidee (including 1 extirpated) : 5 3
« “ Canide . 5 5 5 5 o 5 5 3
& ac Mustelidee . c o o 5 c o 8
e & Umside . o o a . . . 5 2
¢ “ Phocidee . . o a 2
“ “ Cervide (including 3 extn‘patcd) 4
« “ Balenide . . . 8
“ “ Physeteride . 5 5 2
L £ Delphinidz . : a 5 8
ag o Vespertilionida . 5 . 5 . 6
a @ Soricida 5
@ “ Talpide . . . 3
@ £ Seiuridzae (including 1 (,\tnrpqtvd) 7
@ & Muridae (including 3 adventitious) . 9
e e Hystricide . c . ] 5 5 S 1
0 b Leporide 5 8 5 0 5 5 2
¢ “ Carnivora (5 families) . 18
“ ¢« Ruminantia (1 family) 4
“ “ Cetacea (3 families) 8
“ “ Tusectivora (3 families) . 5 . o 5 14
“ “ Yodentia (4 families) . e 3 5 8 o I
Number of familics represented . . 5 . . 5 c 16

Less than one half of the indigenous species existing in the State, as

indicated above in Table I, are common, and more than a third arc

* Emmons gave 41; Linslev, for Connecticut, 52; DeKay, for New York, 60.
t See notes to Tables IV and V, antea, p. 239.
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rare. The common ones, with a few exceptions (Putorius lutreolus, I
ermineus, and Mephitis meplitica among the carnivores, Vespertilio sub-
ulatus and Lasiurus noveboracensis among the bats), belong to the three
families of rodents, — the squirrels (Seiwride), the mice (Muride), and

the hares (Leporide), — and to the Dulenide and Delphinide, which
latter are, of course, marine. In species and families, the carnivores
and rodents are about equally represented, but in individuals any one
of the more common rodents outnumbers all the carnivores together.
Probably a single species of Arvicola (A. riparius) alone outnumbers,
when it is most abundant, all the other mammals.

The list of Extirpated Species, forming Table I, five in number, is
composed entirely of such animals as, from their large size and being
special objects of the chase, would be expected to earliest disappear.
Two of the four species of Cervide (Alce malchis, Tarandus rangifer)
have not existed in the southern half of New England since the discov-
ery of the continent by Europeans, except in the mountains of Western
Massachusetts, and there probably only as occasional migrants from the
contignous region north. They may have existed in comparatively
recent times in portions of the Alleghanies, but respecting such existence
we have no certain record. At a remote period they must have lived
much farther south than they do now, or than they have within the last
three centuries, since bones of the Caribou have been found by Profes-
sor Wyman in the Kjoekkenmeddings of Southern Maine, and teeth that
he believes, but does not positively assert, belong to this species in those
of Cape Cod. A positive evidence of the former much greater south-
ward extension of the habitat of this animal is indeed already at hand,a
small antler and fragments of others of the Caribou being included in
the very large collection of the remains of living and extinct species of
mammalia recently brought by Professor N. S. Shaler to the Museum
of Comparative Zotlogy from Big Bone Lick, Kentucky.* Remains
of the elk and the moose having been found in the shell-mounds of the
Atlantic coast as far south as New Jersey, we have evidence that these
species existed thus far south in comparatively recent times.

To the list of the “extirpated species,” ninet that are now ex-

* See Professor Shaler's remarks concerning these specimens in Proc. Bost. Soc.
Nat. Hist., Vol. XIII, 1869.

t Lynz canadensis, L. rufus, Canis lupus, Mustela Pennantii, M. martes, Gulo luscus,
Ursus arctos, Cariacus virginianus, Erethizon dorsatus.
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tremely rare, some of them probably being but casual visitors from
Vermont or New York, must soon be added. The fisher and the wol-
verine may be even now extinet, and the common deer exists in the
wild state only by legal protection.

The three adventitious species (sce Table I1I), which are the most
noxious of our mammalia, are intruders that, like many of the common
weeds, have aecompanied eivilized man in his voyages till they are
almost eosmopolitan in their distribution.

Table IV, composed of northern species, consists, with one exception
(Arvicola Gapperi), also of species of large size, and such as are special
objeets of the chase, either for their fur or for food. They henee early
dizappear before the advance of civilization, and it is now almost im-
possible to determine in respect to some of them where was formerly
their natural southern limit of distribution. At present none of them
(Lepus americanus excepted) range below the southern boundary of
the Canadian fauna, though some may have formerly extended across
the next fauna south. The oceurrence of Mustela martes and M. Pen-
nantit in the Alleghanies, the latter as far south as Buncomb County,
North Carolina, is well established,* but they scem to be;or to have
heen, — they being now apparently nearly exterminated there, — con-
fined to the mountains, and henee also to the Canadian fauna. Yet
one or hoth of them have oceurred in a few known instances at points
rather more southern, faunally, than their usual range, but apparently
only during casual migrations in winter.

The Frethizon dorsatus, however, seems to have formerly oecurred
at points clearly within the Alleghanian fauna, as in Western New
York,t Northern Ohio, 1 Northern Indiana, Southern Michigan, and
Southern Wisconsin; § but it has disappeared in all the more thickly
settled parts of the United States; east of the Mississippi it does
not now occur south of the Canadian fauna.

The Lepus americanus, also chiefly northern in its distribution,
ranges, as hefore stated, a little farther south than the others, and finds
its southern limit near the soutliern boundary of the Alleghanian fauna.

* Audubon and Bachman, Quad. N. Am., Vol. T, p. 314.

t Dr. 1. E. DeKay, N. Y. Fauna, Vol. I, p. 79.

f Wm. Case, Esq., in Audubon and Bachman’s Quad. N. Am., Vol. I, p. 285.

§ R. Kennicott, Pat. Off. Rep., Agr., 1857, p. 91; L. A. Lapham, Transact. Wisc. State
Agr. Soc., 1852, p. 340.
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Table V, comprising those speeies that do not occur north of the
Alleghanian fauna, embraces but one of relatively large size,— Vul-
pes virgidanus, — which is also the only carnivore ; the others are
two moles and four rodents. The presence of the species of this list,
and the absence of those of the preeeding, form the faunal differences
that, among mammals, distinguish the Alleghanian from the Canadian
fauna. The other thirty-three species of land mammals represented
in the fauna of Massachusetts, and which are common to the other New
England States, New York, the northern tier of the States westward to
the Mississippi, and the greater portion of the Canadas, range widely both
to the north and to the south, and some of them also to the westward,
extending throughout the colder parts of the northern hemisphere, as is
indicated by Tables VII and VIIL*

* In this connection a word in reference to the nature of faunz may not be out of
place, since naturalists of some eminence, but who cannot huve thoroughly investigated
the subject, appear to think that no faunal districts are recognizable unless there is an
entire or almost an entire change in the speeies represented, while some altogether dis-
card such distinctions. Such an extensive echange more properly characterizes the
larger divisions in geographical zoology, as the provinces and realms, rather than faunz.
It rarely happens that any species is restrieted within the limits of a single fauna, and
al<o rarely within those of two. There is not a single well-known species of nammal or
bird but inhabits (taking the breeding range only of the latter) an area embracing two
or more faunze, and but few that do not range over more than two. The greater part
extend over three, and a large proportion have a still wider distribution, as shown by
Tables VII and VIII (see remarks respecting these beyond). Bat in going north or
south from any point within the temperate zones, one observes at certain intervals (gen-
erally of about six er seven degrees of mean annual temperature) a marked change in
the species, throngh the disappearance of some and the appearance of others; this change
giving rise to well-marked differences in the general facies of the fauna at points not
tar distant. The habitats of species being in the main nearly coincident in their northern
and southern boundaries with isothermal lines, and not with paralells of latitude; and
since a number of species usnally disappear at nearly the point at which a number of
others first make their appearance, the limits of faune are thus readily defined, at least
approximately. As isothenns necessarily vary with every inequality in the surface of
the country, they rarely corvespoud, as is well known, with the parallels of latitude ;
and plants and animals sharing the same apparent irregularity in their distribution,
some naturalists have been led to discredit the existence of recognizable zoological and
botanieal districts, ov of any definite system in the distribution of animals and plants.

Faunw, then (the term founa in its restricted sense being usually and properly em-
ploved to designate the smzllest zoologico-geographical district), it may be added, are
charaeterized by the peculiar association of species. Generally about twenty-five per
cent of those embraced in either of two adjacent fuuna ave absent from the other.
Rurely doadjoining fannee differ essentially in genera, though necessarily more or less ocea-
sionally.  The absence or presence of genera, sub-families, families, and even sometimes
orders, more properly characterizes the higher sub-divisions, as provinces and realms.
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Liach of the twenty-one speeies mentioned in the next table (Table
VI) has a comparatively restricted range, the western limit of their
habitats being in most cases the eastern border of the sterile plains of
the middle province. This list is composed principally of shrews,
moles, and rodents ; none of the first two groups and but a few of the
latter ranging across the continent. The abseunce of carnivores from
this list 1s its most striking feature,

Table VII embraces fifteen species that, while restricted to America,
range from the Atlantic to the Pacific, and possess a correspondingly
wide distribution in latitude, most of them occurring nearly throughout
the northern eontinent.  This list is composed almost exclusively of
carnivores and bats, all but one of the Massachnsetts species of the
latter having been found in California, and at various intermediate
points.

Table VIII contains thirteen species that are regarded in this paper as
common to the Old Word and the New; ten of these are carnivores,
and include all the New England species of that group, except those
embraced in the preeeding list.  The geographical distribution of these
species, and of the groups to which they belong, affords further evi-
dence in favor of the supposition of the specific identity of their repre-
sentatives on the two continents above assumed; each speeies rang-
ing as far north on both as it scems possible for mammalian life
to exist. Each has also an extended distribution southward, on each
continent, some of them ranging nearly or quite to the tropies ; which
shows them to be fitted to exist under widely varying physical condi-
tions.  These conditions in the northern portions of their respective
habitats differ much more from those of the southern portions than those
of loealities on the two continents ordinarily do when situated under
the same isotherm. The representatives of the species in question
from the eastern and western continents differ less, as has been previ-
onsly stated, when the specimens eompared are taken from those por-
tions nearly contignous, as Northwestern America and Northeastern
Asia, than when they come from such widely distant points as Last-
ern North America and Western Europe, the neavest affinity being
between those from the localities first mentioned, and the widest ditfer-
ences between those from the latter. The castern and western continents,
morcover, approach cachl other =0 nearly at Dehiring’s Straits, that sev-

cral of the species in question are able to pass occasionally from one to
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the other. It hence seems unnecessary to suppose the former existence
of an Atlantic continent to explain their present distribution. It is also
a noteworthy fact that no cases of close aflinity among the mammals
inhabiting these two continents occur in species that do not range very
far to the northward, as in the Felide for example, where the only case
at all suggestive of identity, or even of close relationship, occurs be-
tween the Lynz canadensis of Northern North America and the Lynx
lynz of Northern Europe; both of which species range the farthest
north of any of their family, and reach the Aretic regions.

All the circumpolar species, the beaver alone excepted, pertain to
the most highly organized groups found in the colder portion of the
northern hemisphere, and to which belong not only all the widely rang-
ing species of the north temperate and boreal regions, but those of
this character everywhere. With three exceptions, all are carnivores.
Two of the others are ruminants, and one is a rodent.

The species most highly organized in their respective families, orders,
or classes are almost universally those that possess the widest geo-
graphical distribution ; partial exceptions occur only in groups where
the means of locomotion is specialized, or unusually developed, as in the
bats among mammals. The shrews, moles, and rodents, which comprise
about three fifths of the species of the North American mammals, are
groups of low structural rank, and abound in species of comparatively
local distribution. In this great number there are but five or six,
allowing the broadest latitude in respect to the limitation of the species,
that at all approach to a continental distribution, and only three as the
species are usually restricted.* This is about two one-hundredths of
one per cent. Only one can be regarded as identical with any
Ol World species. In the canivores, on the other hand, excluding
sub-tropical and nominal species, the number of those that range
over most of the continent reaches nearly seventy-five per cent, while
fifty per cent. or one half, are identical with Old World species. In
the ruminants, which rank below the carnivores, but far above the
rodents and insectivores, the species having a similarly wide range on
this continent, number not far from thirty per cent. Several of them are
identical with Old World species. The bats, though a low group, are,

* Castor fiber, Fiber zibethicus, and Jaculus hudsonius. Probably the following may be

added to the list of those that range across the continent: Evethizon dorsatus, Sciurus
hudsonius, Pteromys volucella, Hesperomys leucopus.
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trom their special means of locomotion, able to range widely ; but to
their allies, the moles and shrews, mountain chains and arid plains prove
hmpassable barriers.

The same laws in respect to the character of the species that among
mammals have a wide distribution are equally exemplitied in birds,
all the wide-ranging species being of high rank, or such members of
lower groups as have the power of flight unusnally developed. The
moditication of the anterior limbs into organs of flight specially charac-
terizing the class of birds among vertebrates, it is evident that well-de-
veloped wings are one of the elements essential to a high grade of
structure 3 and this renders necessary the coineidence in this class of
high rank with a wide geographical range. The few land-birds that em-
brace a large portion of the two northern continents within their respee-
tive habitats belong principally to three fumilies, — the finches, and the
hawks and owls. The first is one of the highest, if not the highest,
family of the class, and the others are by no means low. The other
species whieh have a eircumpolar distribution are among the highest
members of their respective families, and are rarely of a low grade.
The finches thus distributed all belong to the highest genera of their
fumily.  Among the bird: having a wide distribution, but which are re-
stricted to a single continent, are the typical thrushes, another of the
hicher gronps.  The speeies of the short-winged genera of the Iringil-
lidee and Turdidee, on the other hand, are almost invariably the most ¢ir-
cumseribed in their habitat<.*  This coincidence in respeet to structure
and distribution is also exemplified in every sub-family, as well as family,
among the water-birds ; bnt it is not necessary to trace it further bere.

Hence the view above taken in reference to the species claimed to be
common to the Old World and the New is supported, not only by the

% Compard the <pecics of Turdus with those of Harporhyuchus and Mimus; of Poocee-
tes and Passerculus (see observations on some of the supposed specics of Puasserculus in
Mem. Bost. Soe. Nat. Hist., Vol. 1, p. 515) with those of Melospiza, Coturniculus, and
Ammodrorus; or those of the sub-family Coccothraustine with those of the sub-family
Spizelline. Compare, also, in the Sylvicolide, the species of Dend: @ca with those of Geo-
thiypis.  Also note the very high rank of the species of .Fgiothus, Pinicole, and Plec-
trophanes, and the wide extent of their habitats. Compuare further, in Falconide, the
species of Falconiae, with their long poiuted wings and compuet firinly knit muscular
bodies, giving unequalled powers of flight, and their extensive habitats, in severul in-
stances embracing a whole hemisphere, with the comparatively short-winged, sluggish,
and clumsy species of Buteonine, of 1 much lower type of structure and inuch narrower
range.



MUSEUM OF COMPARATIVE ZOOLOGY. 251

evidence already given in the special discussion of each case, but by
the fact of the near approximation of their habitats, and by general
principles.

The thirteen species of land mammalia common to North Amecrica
and the Old World embraced in the fauna of Massachusetts comprise
all thus distributed now known, except two or three very boreal ones.
The faunwe of the two continents are really quite different,— not totally
£0, a3 has been claimed, — though represented largely by genera and
families common to the two. These and the circumpolar speeies show
that a close relationship exists between them, the resemblance being,
in fact, far greater than between the faunwme of Southern Mexico and
Canada. The difference between the faunz of the subtropical and cold
temperate zones on either continent is many times greater than between
the faunw of the temperate and boreal regions of North America and
the same regions of the Old World.*

But four species have been attributed to the States adjoining Massa-

# The distribution of vegetable life in zones, differing from each otlier in general char-
acter and corresponding in their limitation with climatic or isothermal zones, and their
similar succession at different altitudes on mountain slopes and in different latitudes at
the ordinary level of the land, was partially very early recognized, but first fully demon-
strated only half a century ago, by Baron Alexander von Humboldt. It was somewhat
later before it was clearly shown that the same law holds in respect to the distribution
of terrestrial animal life, which was done in 1845 by Professor Louis Agassiz,l and
somewhat later still Professor Dana disclosed its presence in the distribution of ma-
rine life, in his admirable essay on the geographical distribution of the crustacea.2
Yet most recent writers who have given attention to the geographical distribution
of animals appear to have overlooked this grand fact, and hence have been led to
adopt a highly artificial division of the earth’s surface in respect to its primary ontologi-
cal regions. While geographical botanists have so generally recognized the influence
of climate, and especially of temperature, in determining the limits of distribution of
plants in latitude and in altitude, zoGlogists, with only a few exceptions, have very
imperfectly appreciated these important influences upon the distribution of animals.
While the relation of the present distribution of life to the existing means of communi-
cation between the different bodies of land and to the earlier conditions in this respect
are of the highest importance in investigations of this kind, if this is the only element
taken into account, as is sometimes the case, climatic influences being for the time over-

1 ¢« XNote sur la Distribution Géographique des Animaux et de I'Homme.” Bulletin
de la Societé des Sciences Naturelles de Neuchatel, Tom. [, 1845. See also, by the same
author, a paper on the * Geographical Distribution of Animals,” in the Edinburgh New
Philosophical Journal, Vol. XLVI, 1850, pp. 1-25. Also his * Sketch of the Natural
Provinces of the Animal World and their Relation to the different Types of Man,” in
Nott and Gliddon’s Types of Mankind, 1854, p. Iviii.

2 U. 8. Expl. Exped. Reports, Crustacea, Vol. II, 1852, pp. 1451 -1500.
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chusetts that have not been deteeted in the latter. Two of them —
Didelphys virginiana Shaw, and Lepus glacialis Leach, the former
oceurring in Southern New York, and the other attributed to Northern
Maine, and kuown to occur in Newfoundland * — are not likely to occur
here.  The other two, Sorex Thompsoni! Baird T and Dlarina angusti-
ceps Baird. 1 — the latter deseribed from a specimen taken at Burling-
ton, Vermont, and the other reported from the smne locality, from
Halifax, N. S, and Maine,§ — are of a highly questionable c¢haracter.
What has been called Sorex Thompsonii (the young probably of either
S. Forsteri or S. Cooperi) doubtless occurs here.

looked, the argument is one-sided, only half the truth is reached, and the general view is
a distorted one.l

As I have already remarked above, the mutunal resemblance between the faunz and
flore of the boreal portions of North America and those of the Europeo-Asiatic con-
tinent is exceedingly great, amounting in the arctic portion, as was long since pointed
out,? almost to identity. In the Arctic province, which occupies the woodless tracts in
the extreme north of both continents, more than four fifths of the species found on the
one continent occur on the other. While a few of the small number that inhabit this
region are restricted to it, the larger part range muech farther to the southward, the
majority even over the colder part of the north temperate zone, and several throughout
this zone. Besides the mutual floral and faunal resemblance between the two northern
continents imparted by this wide distribution of the circumpolar species, this resem-
blance is increased by the large number of genera that are circumpolar, besides those
that embrace the circumpolar species, and the ocenrrence of other forms, both specific
and generic, that are closely allied. It is also true that among the forms restricted to
each continent are a few family groups; yet the number of these, as of species and gen-
era, that occur in the tropical and not in the colder temperate regions on either continent
is far greater than that of those peculiar to either of the two northern continents. Con-
sequently to apply as ontologico-geographic designations such terms as “ Paleogean
Creation” to the Eastern world and ** Neogean Creation” to the Western, virtually im-
plies the ignoring of the real close affinity of the life of the whole northern hemisphere
at the northward, and the vast difference between that of the tropical and the cooler
north temperate regions on the same continent. Buta further discussion of this point
is uncalled for now, and i, moreover, the more out of place here, since I shall, T trust,
soon have an opportunity to treat it in detail in a more legitimate connection.

* Quad. N. Am., Vol. I, p. 248. + N. Am. Mam., p. 34.

t Ibid., p. 47.

§ Proc. Bost. Soc. Nat. [ist., Vol. IX, p. 169.

1 See Murray's Geog. Distrib. of Mammals ; Wallace’s Malay Archipelago, etc.
2 Sce Agassiz’s papers, cited above.

CaxBRIDGE, Qctober, 1869.



